ZZ-ESOAA-124.0 ; DECMAL.MIC C600.12041 
; P1W124.MCR 600,12043 MICR02 1L(03) 
DECMAL.MIC C60G.12043 Decimal string 



U OEM, 0003.003C,0180,FAF8,0000,01BO 
U OEA5, 0O00,O03C,79F3,FA70,0284,6854 

U 0EA6, 001F,0110.01C0.3403,0080.C854 
U 0EA7, 0870,0038.0180,F928,COOO.OC46 

U 0854, 0019,2000,OD80,5000,0010,OEA6 
U 0855, 0800,973C,0180,FA20,001 0,0606 



B 1 



Decimal string H-Jan-82 Fiche 4 Frame 81 seguen 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 



Sequence 619 



: FAULT PARAMETER SAVE-RQUTINES 



Page 618 



U 0606, 0819,0000,0580,F800,0000,OC8B 
U 060E, 0000,003C,OiaO,F800,0000,01B9 
U 0CB8, 0O00,O03C,01CO,FA28,0000,0CBC 

•J OCBC, 0019,?000,0580,FAA8.0COO,OC42 



23625 

23626 =100 

23627 

23628 

23629 

23630 

23631 

23632 

23633 

23634 



BRANCH ON 1.PART AND FINISH-BITS OF STA1E 

ALU i 0(A). RCR153.ALU, ; CLEAR R15 

J/DlVCO ; READ DIVIDEND INTO ID-REGISTERS 

;101 ; 

VA RCSP3,SC JCC.303, ; INITIALIZE VA AND ID-POINTER 

Q 0\J/DIV.R3 ; AND COUNTER 

•NOT PART OF INITIAL BRANCH. AS "lO" SHCJLD NOT OCCUR 



STO. IN ID-REGISTER 
INCREMENT COUNTER AND POINTER 



23635 DIV.R5: ID(SC) D,VA VA+4, 

23636 SC SC+T,ALU 0*0+1 ,Q ALU, 

23637 Z?,J/DIV.R4 

23638 ;111 

23639 =111 ALURCCT53,D_ALU.LEFT2. 

23640 J/DIVS2 

23641 =;END 

23642 =0 ;8RANCH ON ALU Z-BIT 

23643 ;0— 

23644 DIV.R4: DCL0N63 CACHE. WCHK. 

23645 ALU QHCt.33,CLK.UBCC, 

23646 J/DIV.R5 

23647 ;1 
236*8 DRCR43.CLX.UBCC, BYTE. 

23649 STATE3-0?,J/DIV.R6 

23650 =;END ; ; 

23651 =011* .-BRANCH ON DIV.INTRPT. BIT OF STATE 

Z~653 DIV.R6: ; ENTER HERE AFTER READING DIVISOR AND DIVIDEND FROM MEMORY 

23654 ;011* 

23655 ALU D-KC.13.D.ALU, 

23656 J/DTV.R7 

23657 ;111* 

23658 J/DIVC1 

23659 =;END 



WRITE LAST BYTE OF QUOTIENT 



READ LONGWORD OFF THE STACK 
CLOCK COUNTER 



GET QUOTIENT LENGTH 
TEST FOR INTERRUPTS 



23660 DIV.R7: Q RCR53 

23661 ;= 

23662 ALU Q-KC.13.RCR53 ALU, 

23663 J/DlVSAV 
23664 

23665 .LIST ;Re-enable full listing 



RETURN AFTER AN INTERRUPT 
GET QUOTIENT-ADDRESS 



DECREMENT QUOTIENT-ADDRESS 

JOIN ROUTINE TO WRITE QUOTIENT-BYTE 



C 1 

ZZ-ESOAA-124.0 ; RPPR .MIC 0600,12043 RPPR.MIC 14-Jan-82 Fiche 4 Frame C1 Sequence 620 
; P1V124.KCR 600,12043 MICR02 1L<03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 Page 619 
; RPPR .MIC C600.12O43 RPPR.MIC 



23670 .N08IN 

23671 .TOC 
23672 

23673 ; 00 
23674 



; 23666 
; 23667 
; 23668 
; 23669 


.TOC 
.TOC 

» 


•KPPR.MIC" 
•Revision 0.4" 
P. R. Guilbault 


Revision History" 






Start of history 






; 23675 
; 23676 


.BIN 
.NOLIS 


.-Disable 



.-Disable listing of PCS code for quickie assemblies 



d : 

ZZ-ESOAA-124.0 ; RPPR .MIC C600.12043 RET, PUSHR. and P0P14-Jan-o? Fiche 4 Frame D1 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, UCS1 

; RPPR .MIC 1600,12043 RET, PUSHR. and POPR : RET 



U 008B, 0000,G03C,3DF0.2E68.0200.0CCO 



Seguence 621 
124 



Page 620 



U OCtO, 0019.2024. C1C0,F803,0000,0CC1 
U 0CC1. 0078.0038.8380.4180.0000.0CC2 
U 0CC2, 081F,9814,65E0,F803.0084.6B8D 
U 0CC1. 0078.0038.8380.41 80.0000.0CC2 
U 0CC2. 081F.9814.65EO.F803.0084.6B8D 

U 0B8D. 0DO0.0D3C.3D87.3C03.0000.O462 
U 0B8F. 0000.003C.0180.F800.0000.Oi06 

U 0462. 0811.0034.0180.F903.1498.6CC3 
U 0466, 081 1,0034.0183,F903, 1498. 6CC3 



23677 .TOC 
23678 
23679 ; 
23680 

23681 086: 

23682 RET: 
23683 
23684 
23685 
23686 
23687 
23688 
23689 
23690 
23691 
23692 
23693 
23694 
23695 
23696 
23697 
23690 
23691 
23692 
23693 
23694 
23695 
23696 
23697 
23698 

23699 =1101 
23700 
23701 
23702 
23703 
23704 
23705 
23706 

23707 =01* 
23708 

23709 RET.O 
^J710 
23711 
23712 
23713 
23714 
23715 
23716 



RET, PUSHR, and POPR : RET" 
RET - RETURN FROM CALLG/CALLS SUBROUTINE - ENTER FROM A FORK. 



LAB.RCFP3. VA.LA. Q.JDCPSL3 ; LOAD VA FROM FP AND GET PSL 



*********************************************** 
* Patch no. 010, PCS 008B trapped to UCS 114A * 

********************************* *****£******** 



VA_VA+i, Q.Q.ANDN0T.KC.FFFF3 ; BUMP VA TO PSU/MASK, CLR PSL<L> 



DCL0N63 CACHE, ; READ IN PSU/MASK 

RCCT03.KC.3FF3.LEFT2, SI/MUL- ; RCCT03 GETS OFFF 

• !■ im_ !■_ u. mwr iMiMM-ixurMM ■.■_■_■ * ■ ■. ii_ ■_ ■ m ~m ■ ■ ■ • 

ALU D.0XTCBYTE3+Q. D ALU, Q 0, • FORM NEW PSL IN D, <K31:16> GETS MASK 
VA.VA+', SC.KC.103. TCO.F803.0000.OCC1 ;23689 VA.VA+4, QJJ.ANDNOT. 



0CLONG3.CACHE, ; READ IN PSW/MASK 

RCCT03.KC.3FF3.LEFT2, SI/MUL- ; RCCT03 GETS OFFF 



ALU D.0XTCBYTE3+Q, D ALU, Q D, 
VAjA+4. SC.KC.103. B.BYTES? 



;0 

IDCPSL3 D. D DAL.SC. VA VA+4, 
SS.OftSD.O. Q31?. J/RET.O 

;1- 
J/RSVOPR 



D D.AND.RCCT03. STATE.D(EXP). 

$Z D(EXP)(A). 

VA.VA+4, CLK.UBCC, J/RET.1 

;1 

D D.AND.RCCT03. STATE D (EXP). 
S& NOT.SD, SC D(EXP)(J), 
VA VA+4, CLK.OBCC, J/RET.1 



FORM NEW PSL IN D. Q<31:16> GETS MASK 
SC GETS SHIFT CT, TEST PSW<15:8>=0 



SAVE NEW PSL. GET MASK IN D 

SET UP SS TO GET MASK<15>, TEST MASK<15> 



NASTY MAN - PAPA SPANK! 

PSL<31>=0 (NOT COMPATIBILITY MODE) 

MASK<15>=0 

D=MASK<11:0>, STATE=MASK<14:7>. 

SC = MASK<14:7> ALSO 

SET Z ON MASK<11:0> 

MASK<15> = 1 

D=MASK<1 1 : 0> , STATE=MASK<1 ' • : 7> . 
SET SD TO MASK<15>, SC = K*SK<14:7> 
SET Z ON MASK<11:0> 



E 1 

ZZ-ESOAA-124.0 ; RPPR .MIC [600,12043 RET, PUSHR. and POPH-Jan-82 Fiche 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode 

; RP*R .HIC L'600,12043 RET, PUSHR, and POPR : RET 



U 0CC3, 0000.013C,5982,F983,0114,4858 

U 0858, 0210,0C39,19C0,F900,0084,6EC4 
U 0859, 0018,1238,21 C0,F900,1400,4EAA 

U OEM, 001 1,361 0,01 CO, FAF0,O2O0,0EB3 
U OEAB, 0019,2014,0DC0,F800,00O0,0EAE 

U OEAE, 001 1,3614,01 CO, FAFO,0200,OEB3 
U OEAF, 0019,2014,09C0,F800,0000,0EAE 

U 0E83, OF18,0014,0180,F800,0200,OCC8 
U 0E87, 0000,803C,0180,4000,0000,OCC4 
U 0CC4, 081B,8014,0580,F800,0000,OCC5 
U 0CC5, 0118,0014,0180,F800,0200,OCC8 



CLK.UBCC'Va VA+4. RCL"T03_LA, 
Z? 



;0 

Q.RCCT03, SC KCZER03, 
D.D.RJ5HT2, «UL?, CALLCMP0P3 



23717 

23718 RET.1: SS SD, FE_SCANDN0T.KC.7F3, 

23719 -" ■— — — * ■' 

23720 

23721 

23722 =0 

23723 

23724 

23725 

23726 

23727 

23728 

23729 

23730 

23731 =*010 

23732 

237'3 

23734 

23735 

23736 

23737 

23738 

23739 



;1 

LC RCCT03, Q Kt.143, 

STATE STATE JfoDNOT.FE. EALU? 



ALU Q+LC+1 , RCSP3.ALU, Q ALU, 
VA.ALU, STATE7-4?, J/RET.4 



;01 

Q.Q+KC.3Z 



;10- 



23740 RET.2: Q JH.C, RCSP3.ALU, VA.ALU, 

23741 STATE7-4?, J/RET.4 
23742 

23743 ;11- 

23744 Q Q+KC.23, J/RET.2 
23745 

23746 =*011 
23747 

23748 RET. 4: VA LA+KC.83, D 0, J/RET.6 
23749 

23750 ;1- 

23751 DCBYTE3.CACHE 
23752 
23753 

23754 D D.OXTCBYTE3+KC.13 

23755 
23756 
23757 D.LEFT2, VAJ.A+KC.83 



4 Frame E1 Seguence 622 

: PCS 01. FPU OE, WCS124 Page 621 



ISOLATE MASK<14> IN FE<7> & SET EALU.Z 
SAVE FP FOR MPOP, VA —> 1ST SAVED REG 
TEST IF MASK<11:0> ZERO 



MASK NOT ZERO 
SET UP FOR MPOP 
AND CALL IT 

MPOP RETURNS HERE, OR MASK=0 

Q=FIXED STACK FRAME LEN, LC=BUMPED FP 

CLEAR STATE<7>, TEST MASK<15:14> 

TEST OLD SP ALIGNMENT (EALU.N=0) 
MASK<15:1> = 01 
SP = BUWPiD FP + STACK DELTA + 1 
TEST FOR CALLS/CALLG 

MASK<15:14> = 11 
RE-UNALI6N THE STACK DELTA 

MASK<15:14> = 00 

SP = BUMPED FP ♦ STACK DELTA 

TEST FOR CALLS/CALLG 

MASK<15:14> = 10 
RE-UNALIGN THE STACK DELTA 

BRANCH ON STATE<6> 
STATE<6>=0 - CALLG 
LA STILL HAS fP, REMEMBER? 

STATE<6>=1 - CALLS 
GET ARGUMENT COUNT 



D = ARG COUNT ♦ 1 



D = LENGTH OF ARG LIST, VA~> SAVED AP 



ZZ-ESOAA-124.0 ; RPPR .MIC C600.12043 RET, PUSHk. and P0P14-Jan-82 Fiche 4 Frame F1 Seguence 623 

; P1U124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPU OE, UCS124 Page 622 



U 0CC8, 001D,0014,0180,42FO.OOOO.OCC9 

U 0CC9. 0001.003C.0180,FAE3.0000,OCCA 
U OCCA, 0000.003C.0180.4000.0000.0CCC 

U OCCC. 00O0.O03C.01E0,F8O3,0000.0CCD 
U OCCD, 0000.003C.0180,4000,0000.0CDC 
U OCDO. 20O1.0O3C,0180,F801.4200,0CD1 

U 0CD1, 0001.203C.0180,62EC,0000.0062 



F 1 



; RPPR ImIC C60&.12043 



RET, PUSHR. and POPR : RET 



23758 ;HERE TO FINISH RET BY RESTORING AP, FP, AND PC 
23759 

23760 ; 

23761 RET. 6: RCSP3JHQ. DL10NG3_CACHE 
23762 



RCAP3J>,L0NG, 
VAVA+4 



DCL0NG3_CACHE 



Q,D, 
V* VA+4 



23763 
23764 
23765 
23766 
23767 
23768 
23769 
23770 
23771 
23772 
23773 
23774 
23775 
23776 
23777 
23778 
23779 
23780 
23781 
23782 
23783 

23784 * *********************************************** 

23785 ; * Patch no. 068, PCS 0CD1 trapped to WCS 118E * 

23786 ; *********************************************** 



DCLONG3_CACHE 



PCfcVAJ), FLUSH. IB 

RCFP3 Q.LONG. 
L0AD.lB,PC_PC+1 ,J/IRD 



BUMP SP OVER ARG LIST. GET SAVED AP 



RESTORE ARG POINTER 
GET ADDR OF FP 



GET SAVED FP 



SAVE FP UNTIL ALL MEMORY OPS COM. ^ETE 
GET ADDR OF PC 



SAVED PC 

START INSTRUCTION BUFFER 



RESTORE SAVED FP, 
GO DO NEXT INSTR 



ZZ-ESOAA-124.0 ; RPPR .MIC C600.12043 
; P1W124.MCR 600,12043 MICR02 1L 
RPP.? .MIC C600.12043 RET. PUSHR, and POPR : PUSHR 



6 1 
RET- PUSHR- and P0P14-Jan-82 



HlCRO2 tV TL(03) ^tt-Jan-S^ "l5sS0:16 W ""vAX1 1/780 Microcode T PCS"dl, w FPLA OE, WCS124 



U 0289. 081B.4025.4580.F990.0010.0CD3 
U 0299, 001C.2000.8D80.F800.0284.6CD2 

U 0CD2. 0000.003C.0180.1000.0080.A870 

U 0870. 0800.1D3D.0180.0868.0000.005D 

U 0871. COOO.003C.0180.F804.4000.0062 
U 005D. 0O19,2OOO,OD80,F8O0,020O,0874 

U 005F. OC14.0039.B980.3DE1.0000.OD12 
U 007F, OCO0,0O3C,BDFO,2COO,0OOO,0O5D 

U 0874, 0000,003D,0180,3270,0000,OCD9 
U 0875, 0010,0038,01 C0,F910,OO0O,0889 



Fiche 4 Frame 61 
ocode : PC 

RET, PUSHR, and POPR : PUSHR* 



Page 623 



23787 .TOC 
23788 

23789 .-HERE TO DO PUSH REGISTERS INSTRUCTION 

23790 ;0 CONTAINS MASK 
23791 
23792 289: 



23793 PUSHR: D D.OXTCWORD3.ANDNOT.KC.8O003, 



RttT23 ALU. CLK.UBCC. 
CALL.J7NBYTES 



VA.LA-D. SC.KC.1F3 



SC SC-FE. 
TE5T.TB.UCHK 



INHIBIT. IB, 

D R<SC), 

T8. TEST? , CALL, J/PUSHR. 1 



CLR.IB.OPC.PC.PC+1, 
J/IRD 



23794 

23795 

23796 

23797 299: 

23798 

23799 

23800 

238C1 

23802 

23803 

23804 =0 

238C5 

23806 

23807 

23808 

23809 

23810 

23811 

23812 

23813 =011*01 ; 

23814 PUSHR. 1:VA Q-KC. 33. J/PUSHR. 2 
23815 
23816 

23817 UCCPC.SV3 PC.PC VA, 

23818 IDCD.SV3 5,D Q, 

23819 CALL.J/TBF.W 
23820 

23821 =111*11 ;• 

23822 D Q,Q IDCQ.SV3, 
?3823 J7PUSHR.1 
23824 
23825 =0 
23826 

23827 PUSHR. 2: CACHE DL10N63, 

23828 LAB RtSP3, CALL, J/PSHSP 
23829 
23830 
23831 Q RCCT23, J/MPUSH2 



STRIP MASK TO BITS 14-0 

SAVE FOR LATER. SET Z FOR MBYTES 

60 6ET NUMBER OF BITS IN MASK*4 

RETURN HERE WITH NUMB OF BYTES TO PUSH 
LOAD LAST ADDR TO PUSH 



SC GETS NUMBER OF FIRST REG TO PUSH 
DOES TB RECOGNIZE THIS ADDRESS? 

CALL SITE FOR MPUSH 

PREVENT IB ACCESS FROM MESSING TB TEST 
LOAD FIRST REG TO PUSH INTO D 
VERIFY MUTABILITY 

RETURN HERE FROM MPUSH 

GET RID OF THIS INSTRUCTION 

GO TO NEXT 

TB HIT AND NOT ACCESS VIOLATION 
Q HAS SP-1 SO VA GETS SP-4 

TB MISS OR ACCESS VIOLATION 
SAVE REGISTERS 

IN RC I ID TEMPS 
WHILE FILLING IN TRANSLATION BUFFER 

RETURN HERE IFF ACCESS VALID 
FINISH REGISTER RESTORE 
NOW GO START STORING 



.-WRITE FIRST REGISTER 
.-PUSH SP BY 4 BYTES 



;GET MASK. JUMP INTO MPUSH 



ZZ-ESOAA-124.0 ; RPPR .MIC C600.12043 RET, PUSHR. and PCP14-Jan-82 Fiche 4 Frame H1 Seguence 625 

; P1U124.MCR 600.12043 MICR02 tL<03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0£, UCS124 Page 624 

; RPPR .MIC C600. 12043 RET. PUSHR, and POPR : POPR 



H 1 



U 028A, 0816,4025. 4580.F988.1 41 8,6CD3 

U 029A, 001D.2014,5980,F800,1604,4880 

U 0880, 0000.003C. 01 C0,01 80,0000,0881 
U 0881, 0810.1D38,0180,0908,0000,0098 

U 0098. 0200.0C30.1980.F800.0284.6EC4 

U 0099. C000.163C.0180.F904.4000.0710 
U 009A, 0000.003C0180.F800.0000.0098 

U 0098. 0C14,0039,8980.3DE1 ,0000.0010 
U OOBB. 0COO,OO3C.BDFO.2CO0,0OO0,OO98 

U 0710. 0010,0038,0180,FAFO,0000,0718 
U 0718, F80C.003B.01F1,F857,139B,6000 



RET, PUSHR, and POPR : POPR" 
POP REGISTERS INSTRUCTION - ENTER AT B-FORK WITH MASK IN D. 



D.OXTCWQRD3.ANDNOT.KC.80O03, 
STATE AMX.EXP. RCCT13 ALU. 
CLK.UBCC. CALLCNBYTES3 



STATE STATE .ANDN0T.KC.7F3, 
VA_Q*5 



23832 .TOC 
23833 
23834 ; 
23835 

23836 28A: 

23837 POPR: 
23838 
23839 
23840 

23841 29A: 
23J42 
23843 
23844 
23845 =0 
23846 
23847 
23848 
23849 
23850 
23tt>1 

23852 =011*00 
23853 

23854 P0PR.1: VA LA, SC KCZERQ3, D D.RJGHT2. 

23855 Ml£?. CALCCMP0P3 
23856 

23857 ;01 

23858 CLR.I8.0PC, PC PC+1. LC RCCT03, 

23859 STATE7-4?. J/PQPR.3 
23860 

23861 ;10 

23862 J/P0PR.2 
23863 

23864 ;11- 



KILL BIT 15 IN MASK 

SAVE MASK - STATE<7> 6ETS MASK<14> 

SET Z ON MASK, GO COUNT BITS 

RETURN - 0=COUNT*4, LA=RCSP3, Q=LA-1 
CLEAR EXTRANEOUS BITS FROM STATE 
CALX LAST ADDR TO POP 



MASK NOT NULL 

GET SP FOR MPOP, TEST READABILITY 



;0 

RCCTOJJ.A, Q_LA, TEST.TB.RCHK 

D_RCCT13, INHIBIT. IB, TB.TEST? '• IS THE LAST BYTE READABLE? 



;00- 



23865 P0PR.2: RCCPC.SV3 PC, PC.VA, IDCD.SV3J), 

23866 D Q, CALLtTBF.R3 
2386 7 

23868 =111*11 ; 

23869 D 0. Q I0CQ.SV3, J/P0PR.1 
23870 

23871 =0*** 

23872 ;0 

23873 POPR. 3: RCSP3.LC 
23874 



ALL IS OK 

SET UP VA AND SC FOR MPOP, 

AND CALL IT 

RETURN FROM MPOP (TB.TEST CANT COME HERE) 
CLEAR INST FROM IB, LATCH NEW SP, 
SEE IF SP UAS ONE OF THE RE6S POPPED. 

ACCESS VIOLATION 

FAKE A MISS TO SAVE SPACE 

Tl MISS 

REFILL THE TB AND RETES1 

RETURNC203 IF NO FAULT 

RETURN FROM TBF.R 

FINISH RESTORING STATE t CONTINUE 



23875 
23876 



;1- 
IRD 



— ; SP UAS NOT POPPED 

; RESTORE SP TO ITS BUMPED VALUE 

•; SP UAS POPPED 
; THEN UE ARE DONE! 



j 



U 0CD3. OB18,0138,6580,F800,018E,6884 

U 0884, 0000,003C,3580,3COO,0000,OCD4 

U 0885, C0O0,O03C.O18O,F8O4,4000,0062 

U 0CD4, OF0O.O03C,35FO,2E70,0000,0CD5 

U 0CD5, OD18,0000,05CO.F800,0000,OCD6 

U 0CD6, 0879,0036,6180,F800,0000,0010 



I 1 

ZZ-ESOAA-124.0 ; RPPR .MIC [600.12043 RET, PUSHR. and POP14-Jan-82 Fiche 4 Frame 11 Seguence 626 
; P1W124.MCR 600.12043 MICR02 1L(03> K-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 625 
; RPPR .MIC C600,12043 RET, PUSHR, and POPR : POPR 

23877 .-HERE IS SUBROUTINE TO RETURN THE NUMBER OF BYTES TO BE PUSHED OR POPPED 

23878 ; ENTER WITH MASK IN D 
23879 
23880 



IDCVECTORJ.D, J/NBYTE1 
CLR.IB.OPC, PC.PC+1, J/IRD 



23881 MBYTES: D D. ,JAP, 

23882 St KC. 103 .ALU. 

23883 FE.SHF.VAL, Z? 
23884 
23885 =0 
23886 
23887 
23888 
23889 
23890 
23891 

23892 NBYTE1: Q IDCVECT0R3,D 0, 

23893 Ute RCSP3 
23894 

23895 ; 

23896 D DAL.SC, 

23897 Q LA-KC.13 
23898 
23899 

23900 D D.AND.KC.F3.LEFT2, 

23901 RPTURN10 



MOVE MASK BITS TO 31-16 FOR COUNTING 
PUT 16 IN SC FOR LmTER SHIFTING 
HIGHEST BIT GOES TO FE, CHECK IF 



SEND MASK BITS TO BE COUNTED 
NULL MASK MEANS NULL OPERATION 



READ BACK THE BIT COUNT 
PICK UP STACK POINTER 



GET NUMBER OF REGISTERS TO PUSH 
GET SP-1 FOR CALCULATING SP*N-1 



CALCULATE NUMB OF BYTES TO PUSH 



J 1 

ZZ-ES0AA-124.P ; RPPR .MIC C600,12043 RET, PUSHR. and POP14-Jan-82 Fiche 4 Frame Jl Seguence 627 
; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan~82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE, WCS124 Page 
; RPPR .MIC C600.1204] RET, PUSHR. and POPR : POPR 



626 



U 0CD8, 0018,ODOO,1180,F800,028C,AEBD 



U OEBD, 0814,003A,0180,F800,0000,OOC1 



U OEBF, 0800,003C, 01 E0.F868, 0000,0888 



U 0888, 0000,0030,01 8Q,3270,0000,OCD9 



U 0889, 0801, 2034. 8D80,FA70,0084,6CD8 



U 0CD9, 0018,0006,1 1 80, FAF 0,0200, 0001 



23902 
23903 
23904 
23905 
23906 
23907 
23908 
23909 
23910 
23911 
23912 
23913 
23914 
23915 
23916 
23917 
23918 
23919 
23920 
23921 
23922 
23923 
23924 
23925 
23926 
23927 
23928 
23929 
23930 
23931 
23932 
23933 
23934 
23935 



;MPUSH — SUBROUTINE TO PUSH REGISTERS ACCORDING TO MASK 
.•CALL WITH REGISTER MASK IN D<13:0>, ZEROS IN D<31:14> 
; 1F IN SC, SP IN LA. Q AND SC GET CLOBBERED 
;RETURNS WITH VA DECREMENTED AN EXTRA TIME, PC IN D 



MPUSH: VA.LA-KC.43, 



=101 



=0 



SC SC-SHF.VAL, 
D.NE.O? 



D PC, 
RPTURN1 

;1- 

D R(SC), 

Q_D 



MPUSH2: 



'.PSHSP 



PSHSP: 



CACHE DCLONGJ, 
LABRlSPD, 

calCj/pshsp 



DO. AND. MASK, 
Lfe RCSP3, 
SCjCLMFD.J/MPUSH 



GET NEXT PUSH ADDRESS 

MUST NOT UPDATE SP IN CASE STORING IT 

WHERE IS MSB OF D? 

AND IS THERE ONE? 

D.EQL.O 
RETURN PC IN D 
DONE. 

D.NEQ.O 

GET INDICATED REGISTER 

SAVE MASK 

CALL SITE 

STORE SELECTED REGISTER 
READ OUT SP AGAIN 
UPDATE IT IN RAB 

ENTER HERE FROM PUSHR 
CLEAR MSB OF MASK 
GET UPDATED SP INTO LATCH 
RESET SC TO 31. 



- SUBROUTINE TO DECREMENT SP BY 4, LOADING RESULT INTO VA 

RCSPJfcVA LA-KC.43.RLOG, -PUT PUSHED SP INTO SP & VA 
RETURNC1!! 



ZZ-ESOAA-124.0 ; RPPR .MIC C600.12043 RET, PUSHR. and P0P14-Jan-82 Fiche 4 Frame K1 Seguence 628 

; P1W1 24. MCR 600.1 2043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE. WCS1 24 Page 627 

; RPPR .MIC C6O0.12O43 RET. PUSHR. and POPR : POPR 



K 1 



U 0EC4. 0210.0C38.09CO.F900.0084.8EC4 

U OEC5, 0019.2D14.11E0.4180.0000.0ECD 

U 0EC6. 0019.2D14,11E0.4180,0080.CECD 
U 0EC7. 0019,2014.01EO,4180,0000,OCDA 
U OCDA, OC01.003C,0180.F8EB,0000,OCDB 
U OCDB. 0000,OD3C,0180,4000.0080,CECD 

U OECD, 0001 ,003E,1980,F8E8,0084. 6001 

U OECF, OC01,003C,0580,F8EB,0084,4EC4 



23936 ; MPOP - SUBROUTINE TO POP REGISTERS FROM STACK ACCORDING TO A MASK. 
23937 

AT THE CALL STATE. D CONTAINS THE REGISTER MASK IN BITS 15-0 WITH 

0<31:16>=0. D MUST NOT BE (!!). VA SHOULD POINT AT THE 

ADDRESS OF THE FIRST REGISTER IMAGE. 

THE CALL STATE SHOULD BE: 



23938 . 

23939 ; 

23940 ; 

23941 ; 
23942 
23943 ; 
23944 

23945 ; 

23946 ; 

23947 ; 
23948 

23949 =100 
23950 

23951 MPOP: 
23952 
23953 
23954 
23955 
23956 
23957 



SCJ). Q.RCCT03. 0.D.RIGHT2, MUL?, CALLCMPOPJ 

RETURN IS TO CALL. OR. 1 WITH D=SC=0. RCCTOJ WILL BE INCREMENTED BY THE 

NUMBER OF BYTES POPPED. 

LEAVES ALU CCS AND LA. LB ALONE 



;00 

SC SC+KC.23, RCCTOJ, 
D.0.RIGHT2. MUt?. J/MPOP 

DCLONGJ CACHE. RCCTOJ Q+KC.4J, 
QJ>, D.RE.O?. J/MPOP.T 



DCLONGJ.CACHE. RCCTOJ Q<KC.4J. 
SC.SC+1. QJ>, D.NE.O?. J/MPOP. 1 

;11- 



LOW TWO BITS OF D ARE 00 

UPDATE REGISTER NUMBER. GET COUNT 

TEST NEXT TWO BITS OF MASK 

LOW 2 BITS OF MASK ARE 01 
READ LONGWORD. BUMP COUNTER 
SAVE MASK. SEE IF EXHAUSTED 

LOW 2 BITS OF MASK ARE 10 
READ LONGWORD. BUMP COUNTER 
BUMP REG #. SAVE MASK. SEE IF DONE 

LOW 2 BITS OF MASK ARE 11 



?3958 
23959 
23960 
23961 
23962 
23963 
23964 
23965 
23966 
23967 
23968 
23969 
23970 

23971 =101 

23972 ;0 ; HERE WHEN MASK EXHAUSTED 

23973 MP0P.1: R(SC) D, SC KCZER03. RETURNC13 ;SAVE LAST REGISTER. CLEAR SC. RETURN 
23974 

23975 ;1 ; MASK NOT EXHAUSTED 

23976 R(SC)_D, DO, VA VA+4, ;SAVE REGISTER, RESTORE MASK, BUMP VA 

23977 SC SCANDNOT.KC.Tj. J/MPOP ;CLEAR LOW BITS IN SC FOR BUMPING I LOOP 
23978 

23979 .LIST ;Re-enable full listing 



DCLONGD.CACHE. QJ>, RCCT0JJ1+KC.8J ; READ FIRST OF 2 LONGWORDS. BUMP CTR 
R(SC)J), VA.VA+4, D_Q ;SAVE REGISTER, BUMP ADDR, RESTORE MASK 

DCLONGJ.CACHE, SC_SC*1, D.NE.O? -READ 2ND LONGWD, BUMP REG #, SEE IF DONE 



L 1 
ZZ-ESOM-124.0 ; RPPR .MIC £600,12043 RET, PUSHR- and POPH-Jan-82 Fiche 4 Frame Li Sequence 629 
P1W124.MCR 600.1 204D MICR02 1L(03) K-Jan-82 15:30:16 VAX1V780 Microcode : PCS 01, FPLA OE, WCS124 Page 628 
RPPR .MIC C600,1204D RET, PUSHR, and POPR : POPR 



23979; This page intentionally left blank. 



H 1 

ZZ-ESOAA-124.0 ; REI .MIC C600.12043 REI.MIC 14-Jan-82 Fiche 4 Frame Ml Sequence 630 
PI U1 24. MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX! 1/780 Microcode : PCS 01. FPLA OE, WCS124 Page 629 
REI .MIC C600.12CKD REI.MIC 

; 23930 .TOC REI.MIC" 

; 23981 .TOC 'Revision 1.4" 

;23982 ; P. R. Guilbault 
; 23983 

REVISION History" 

Comment patch no. 094 REI CM PC problem. 
START OF HISTORY 



23984 


.NOBIN 


23985 


.TOC 


23986 




23987 


; 01 


23988 


; 00 


23989 





; 23990 .BIN 

;23991 .NOLIST ;Disable listing of PCS code for quickie assemblies 



N 1 
ZZ-ESOAA- 124.0 ; REI .MIC £600,12043 REI instruction 14-Jan-82 Fiche 4 Frame N1 seguen 
; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 
; REI .MIC C600, 12043 REI instruction : REI 



Sequence 631 



Page 630 



U 0080, 0000,003c, 0180, FA70,0200,0CDC 
U 0C?C, 0000,003C,0180,4000,0000,OCDD 

U OCDD, 0001,003C,0980,F98B.0084,6CDE 
U OCDE, 0018,0018,01 80,42FO.00O0,0CE0 

U OCEO, 0D01,0D3C,O1E0,F990,0OO0,0ED6 
U 0ED6, OBOO,OC3C,0180,F800,0000,OCC5 

U 0ED7, 0879,2O24,8D80,F80O,OO00,0CE. 



U 0CE1, OBO0,0O3C,3DF0,2C0O,OO00,0CE2 



U 0CE2, 0O9,0020,6130,F800,0C10,0CE3 
U 0CE3, 0800,OGJC,0180,F300,0000,OCE4 

U 0CE4, 0019, 0O30,2D80,F800, 0082, 0CF3 



REI instruction 



: REI' 



23992 .TOC 
23993 

23994 ;REI — Return from exception or interrupt" 

23995 ; ENTER DIRECTLY FROM IRD, WITH NOTHING SET UP. 
23996 



23997 08D: 

23998 REI: 
23999 



VA.RCSP3 
DCLON63.CACHE 



24000 

24001 

24002 

24003 

24004 

24005 

24006 

24007 

24008 

24009 

24010 

24011 

24012 

24013 

24014 

24015 

Z4016 

24017 =110 

24018 

24019 

24020 

24021 

24022 

24023 

24024 .-THE NEW (C0MPATA3ILITY MODE) PSL IS IN D, SHIFTED LEFT TWO PUCES, 

240-J5 ; AND WITH T8IT AND THE CONDITION CODES CLEARED. THE ONLY BITS, OF THOSE 

24026 ; REMAINING, WHICH MAY BE ONES ARE THE CURRENT AND PREVIOUS MCJE FIELDS, 

24027 ; WHICH MUST B'jTK 3P 11 (JSER>. 
24028 



RCCT13 D, 
SC KC.23, 
VA VA+4 



RCSP3 LA+KC.83.RL0G, 
DCLON53.CACHE 



RCCT23 D,Q D, 
D DAL.5C. 
D31? 



D_D.SWAP,J/REI.01 

ALU Q.ANDN0T.KC.1 F3, 
D_ALULEFT2,SI/ZER0 



READY Tu POP SAVED PC FROM STACK 
HERE'S THE PC 



SAVE THE NEW PC 

SETUP SC FOR LEFT SHIFT 2 

ADDRESS THE PSL 



UPDATE SP FOR TWO POPS 
WHILE GETTING PSL INTO D 



SAVE IT IN CASE WE NEED IT 
SHIFT PROPOSED PSL LEFT 2 
COMPATABILITY MODE? 

D31=0, VAX MODE 

PROPOSED PREVIOUS MODE TO D1-0 

D31=1„ NEW PSL IS COMPATABIlJTY MODE 
CLEAR TBIT AND CONDITION CODES 
SHIFT AWAY CM AND TP 



24029 
24030 
24031 
24032 
24033 
24034 
24035 
24036 
24037 
24038 
24039 
24040 
24041 
24042 
24043 
24044 
24045 



Q IDLPSLj, 
5 D.SWAP 



alu d.x0r.kc.f3, 
lonCclk.ubcc, 

D Q 



D D.SWAP 



SC D.0R.KC.28J, 
J/REI.08 



GET PSL FOR CURRENT MODE 
BYTES SWAPPED FOR COMPARE 
THIS MOVES CURRENT MODE TO D3-2. 
PREVIOUS MODE TO D1-0. 



COMPARE AGAINST REQUIRED VALUE 
ALU Z WILL BE SET IFF PSL OK 
MOVE CURRENT PSL TO D 



MOVE CURRENT MODE OF PSL TO D2-0 



SETUP iD BUS ADDR OF THIS SP 
RbJOIN COMMON CODE 



ZZ-ESOAA-124.0 ; REI .MIC C600, 12043 REI instruction 14-Jan-82 Fiche 4 Frame 82 Seguence 632 

; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/7S0 Microcode : PCS 01, FPLA 0E, WCS124 Page 631 

; REI .MIC C.600.1204J REI instruction : REI 



B 2 



U 0CE5, OC19,0034,OD80,F800,0082,OCE8 
U 0CE8, OBO0,OO3C,3DF0,2C00,01O0,CCE9 

U 0CE9, 0C19.1934,0DE0,F8OO,0O82,OB98 
U OTa!, OBO0,O03C,0180,F800,0010,A09D 
U 0B9F. OB00.1C3C,0180,F800,0010,A09D 

U 009D, OC19,1234,OD80,F800,0182,C3A7 
U 0O9F, 0000,003C.0180,F800,0000,0106 
U 0BA7, 0OO0,O03C,0180,F8OO»0O00,01O6 

U OBAF, 0OO0,OO3C,3DF0,2C0O,0O10,ACEA 



24046 ;HERE TO DO REI. WITH VAX-MODE PSL POPPED. NEW PSL JS BYTE SWAPPED IN D 

24047 ; OLD PSL IS IN Q 
24048 
24049 

24050 REI. 01: SC _D.AND.KC. 33. 

24051 D_Q 
24052 
24053 
24054 
24055 
24056 
24057 
24058 
24059 
24060 
24061 
24062 
24063 

24064 =1011 
24065 
24066 
24067 
24068 
24069 
24070 
24071 
24072 
24073 

24074 =11101 

24075 REI. 02: FE.SC+1, 

24076 :c D.AND.KC.33, 

24077 D 0, 

24078 E*LU.N?,J/REI.03 
24079 



D D.SWAP, 
FE.SC-H , 
Q.lDCPSLJ 

SC D.AND.KC.33, 
Dj3, 

D2? 



D D.SWAP, 

EALU SC-FE,CLK.UBCC. 

J/RE7.02 

;1- 

D D SWAP 

E*LU SC-FE.CLK.UBCC, 

PSL .MODE? 



24080 ;1 

24081 J/RSVOPR 
24082 

24083 =0111 ;0 

24084 RE I. 03: J/RSVOPR 
24035 
24086 
24087 
24088 



EALU SC-FE,CLK.UBCC, 
Q_IDtPSL3 



T2<PREVIOUS M0DE> TO SC 
ORIGINAL T2 BACK IN D 



T2<CURRENT M0DE> TO D1-0 
PREVIOUS MODE+1 TO FE 
GET CURRENT PSL 



T2<CLRRENT MODE> TO SC 
PSL TO D 

T2 (BYTE SWAPPED) TO Q 
TEST T2<IS> 

T2<IS>=0 

GET PSL<CURRENT MOOE> TO D1-0 

COMPARE T2<PREV> TO T2<CURR> 

THEN COMPARE T2<CURR> WITH PSl<CURR> 



GET rSKCURRENT MODE> TO D1-0 
COMP/RE T2<PREV> TO T2<CUP!^ 
AND VERIFY PSL<IS>=1 

PSL<IS>=1 

T2<CURRENT MODE> +1 TO FE 

GET CURRENT MODE FROM PSL 

GET T2 SWAPPED INTO D 

IS T2<PREV> LSS T2<CURR>? 

PSL<IS>=0 
T2<IS>=1, PSL<IS>=0 

EALU N=0 

T2<PREV> LSS T2<CURRENT M0DE> 

EALU N=1 

COMPARE T2<CURR> TO PSL<CURR> 

READY TO TEST IPL 



C 2 

ZZ-ESOAA-124.0 ; RE1 .MIC [600,12043 REI instruction H-Jan-82 Fiche 4 Frame C2 Sequence 633 

; P1U1 24. MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPU 0E, WCS124 Page 632 

; REI .MIC [600,12043 REI instruction : REI 

24089 .-HERE TO FINISH VAX-MODE CHECKS ON NEW PSL VALIDITY 
24090 



U OCEA, OC19,1234,91CO,F800,0000,08B7 
U 0BB7, 0000,003C,0180,F800.0000,0106 
U 0B8F, OBOO,003C,0180,F800,0000,OCEB 

U OCEB. 0819, 1934,9180, F800,0000,OBCB 

U OBCB, 001D,0000,2D80,F800,0094,8CFO 
U OBCF, 0000,003C,118G,F800.0084,6BC8 

U OCFO. 0810,0338,0180,F910,0000,0818 
U 0818, 0000,003C,0180,F800,0000,0106 
U 081A, 0813,8020,0180,F910,0000,OCF1 
U 0CF\ OBOO,003C,0180,F800,OOOO.OCF2 

U 0CF2, 0019,OC24,AD80,F800,0010.0CF3 



Q D.AND.KC.1F003, 

OQ, 

EAlU.N? 



J/RSVOPR 



1- 
D_D.SWAP 



D D.AND.KC.1F003, 
D2? 



24091 

24092 

24093 

24094 

24095 

24096 =0111 

24097 

24098 

24099 

24100 

24101 

24102 

24103 

24104 

241 OS 

24106 =1011 

24107 REI. 04: ALU D-Q-CLK.UBCC, 

24108 SC 5C+KC.283, 

24109 J/REI.05 
24110 

24111 ;1 

24112 SC K[.4J,J/REI.04 
24113 

?4114 

24115 REI.05: D RCCT2D, 

24116 

24117 

24118 =0* 

24119 

24120 

24121 

24122 

24123 

24124 

24125 

24126 



C31? 
0- 



24127 
24128 
24129 



J/RSVOPR 

D.D.0XTCBYTE3.XOR.RCCT23 

D.D.SWAP 



ALU D.ANDNOT.KC.DFCFJ, 
LONE.CLK.UBCC 



GET IPL OUT OF T2 

MOVE PSL TO D 

IS T2<CURR> .GEO. PSL<CURR>? 

EALU N=0 
NO, BASH EM 

EALU N=1 

SETUP PSL FOR GETTING IPL 



GET IPL OUT OF PSL 
LOOK AT PSL<IS> 

PSL<IS>=0 

COMPARE IPL'S 

GET APPROPRIATE SP ADDR IN SC 



PSL<IS>=1 

SETUP ADDRESS OF ISP 



GET NEW PSL FOR TESTING MBZ 

C IS SET IF PSL<IPL> .GEO. T2<IPL> 

ALU C=0 

T2<IPL> GTR PSL <IPL> 

ALU C=1 

CLEAR T2<7:0> (CC, ETC) 



RE-ARRANGE FOR EASIER TEST OF MBZ 
TEST MBZ BITS 






D 2 

ZZ-ESOAA-124.0 ; REI .MIC C600.12(K3 REJ instruction 14-Jan-82 Fiche 4 Frame 02 seguen 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 

; REI .MIC C600, 12043 REI instruction : REI 

24130 ;HERE FOR REI, TO CHANGE THE STACK POINTER, PC, AND PSL 

24131 ; ALU Z IS SET IF THE MBZ BITS IN THE NEW PSL ARE ALL ZERO 
24132 

24133 ; 

24134 REI .08: D.RCSPD, 

24135 o:iDCPSL3 
24136 
24137 

24138 ID(SC) 0, 

24139 D RCCT23, 

24140 Q.LEFT, 

24141 Z? 
24142 

24143 =0 ;0 

24144 J/RSVOPR 
24145 
24146 ;1 



Sequence 634 



Page 633 



U 0CF3, 0800,003C,3DFO,2E70.0000,OCF4 

U 0CF4. 0810,01 38,01 A8,351 0,0000.0890 
U 0890. 0000,003C.0180,F800.0000.0106 

U 0891. OB0O,0D3C,3D80,3CO0,OO0O,OED8 
U OEOB. 2010.1CT8.0180.F909,4200,08D8 



U OEDF, 0819,0030,3180.F800,OOOO.OCF5 
U 0CF5, 0800,003C,01F8,F800.0000,0891 



24147 REI. 10: IDCPSLJ D, 

24148 D D.SWAP. 

24149 Q31? 
24150 
24151 =011 



24152 
24153 
24154 
24155 
24156 
24157 
24158 
24159 
24160 
24161 
24162 
24163 
24164 



PCfcVA RCCT13.FLUSH.IB, 
D2-0?,J/REI.12 



READY TO SAVE OLD SP 

GET OLD TP FOR COPY TO NEW 



SAVE CURRENT SP 
GET NEW PSL 
MOVE OLD TP TO 031 
CHECK ON MBZ-N^SS 

ALU Z=0 

MBZ BITS WEREN'T ZERO 



ALU Z=1 

STUFF NEW PSL 

GET IS AND MODE TO D2-0 

LOOK AT OLD TP 

PSL<TP>=0 

START INSTR BUFFER AT NEW PC 

LOOK AT NEW IS AND MODE 



*********************************************** 

* Patch no. 094, PCS 0ED8 trapped ot WCS 11A4 * 

*********************************************** 



D_D.OR.KC.403 



D 2. SWAP, 
Q~0,J/REI.10 



-;PSL<TP>=1 
;SET TP IN NEW PSL 



.•RESTORE TO PSL FORMAT TEMPORARILY 
.•PREVENT COMING BACK HERE 



E 2 
ZZ-ESOAA-124.0 ; REI .MIC £600.12043 REI instruction , K-Jan-82 Fiche 4 Frame E2 
; P1W124.MCR 600,12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS1 
; REI .MIC [600, 12043 REI instruction : REI 



Sequence 635 
124 



Page 634 



U 0808. 0010,OA38,A1FO,2D10,0010,OEE3 

U 0BD9, O01O,OA38,A5F0,2D10,OO1O,OEE3 

U OBDA. 0010,OA38,A9FO,2D10,0010,OEE3 

U OBDB, 0010,OA38,ADFO,2D10,0010,OEE3 
U OBDC, OO0O.OO3C ,0180,6004,0000,0062 

U 0EE3, OO01,203C,39F0,2EF0,O000,0CF6 

U 0EE7, 0001,3B3C,0180,62FO,0000,0807 
U 0CF6, 0819,2030,1 180, 6000, 0000. OCF 8 

U 0CF8, 0000,1B3C,3980,3COO,0000,08D7 
U 0807. 0000,003C,0180.F804,4000,0062 
U OBDF, 0000.003C.0180.F805. 4000,0762 



24165 ;HERE FOR REI. AFTER SAVIN6 THE OLD SP, TO LOAD THE NEW ONE, 

24166 ; AND CAUSE AN AST IF APPROPRIATE. 
24167 

24168 =1000 ; ; 

24169 REI. 12: Q IDDCSP3. ;GET NEW SP 

24170 ATU RCCT23.L0NG.CLK.U3CC. ;ALU N TELLS IF WE'RE GOING TO COMP MODE 

24171 W0D?.LSS.ASTLVL?.J/REI.13 
24172 
24173 
24174 
24175 
24176 
24177 
24178 
24179 
24180 
24181 
24182 
24183 
24184 
24185 
24186 
24187 
24188 
24189 

24190 = 

24191 =011 

24192 REI. 13: RCSP3 Q.LONG, 

24193 Q IDC5IR3, 

24194 J7REI.14 
24195 
24196 

24197 RCSP3 Q,LONG, 

24198 LOAD. IB, 

24199 ALU.N?,J/R£I.15 



Q. IDCESP3, 

ALU RCCT23,lONG,CLK.UBCC, 

MODF.LSS. ASTLVL?. J/REI. 13 

Q IDCSSP3, 

ACU RCCT2J ,LONG,CLK.UBCC, 

M0DE.LSS.ASTLVL?,J/REI.13 

Q IDCUSP3, 

AtU_RCL*T23,LONG,CLK.UBCC, 
MODE.LSS.ASTLVL?,J/REI . 13 



L0AD.IB,PCJ>C+1,J/IRD 



;ALU N TELLS IF WE'RE GOING TO COMP MODE 

m 

;ALU N TELLS IF WE'RE GOING TO COMP MODE 

;ALU N TELLS IF WE'RE GOING TO COMP MODE 

NEW PSL<IS>=1 . NO MORE NECESSARY 

NEW MODE .GEQ. ASTLVL 

LOAD NEW SP 

READY TO SETUP AST 

GO MAKE AST INTERRUPT REQUEST 

NEW MODE -LSS. ASTLVL 

LOAD NEW SP 

NO AST NECESSARY, GO DO AN INSTRUCTION 

IS IT COMPATABILITY MODE? 



24200 

24201 

24202 REI. 14: I Q.OR.KC.43,LOAD.IB 

24203 

24204 

24205 IDCSIR3J), 

24206 ALU.N? 
24207 

24208 =0111 ; 

24209 R c 1.15: INTRPT. STROBE .PC PC+1.J/IRD 
24?" C 

2421'i ; ;ALU tf=1 (COMPATABILITY MODE) 

24212 INTRPT. STROBE. PC PC+2.J/IRD11 

?4213 

24214 .LIST ;Re-enable full listing 



INTERRUPT REQUEST AT LEVEL 2 
SET IT \P 
.-ALU N=0 (VAX MODE) 



ZZ-ESOAA-124.0 ; QUEUE 
; P1U124.MCR 600.12043 
QUEUE .MIC C600.12CKD 



.MIC C600. 12043 

MICR02 1L(03) 
QUEUE. MIC 



QUEUE. MIC 
14-Jan-82 



24219 
24220 
24221 
24222 
24223 
24224 
24225 
24226 
24227 
24228 
24229 
24230 
24231 
24232 
24233 
24234 
24235 
24236 
24237 



.NOBIN 
.TOC 

03 
02 



24215 .TOC 

24216 .TOC 

24217 ; 
24218 



F 2 

14-Jan-82 Fiche 4 Frame F2 Sequence 636 
15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 Page 

"QUEUE. MIC" 
Revision 3.0" 
R. J. Avarbock, P. R. Guilbault 



635 



01 



00 



Revision History* 



Remove absolute jumps. 
Add general UCS region 

Change macro names that deal with conditions codes. 
Fix I.L. Q's interface to MM. MM reg clobbering. (RJA 13-Feb-81) 
Fix interlocked queue's mess up PC on memory mng fault 
Fix INSQTI not checking for tail entry (H+4) being quad-aligned. 
Cleaned up file. (RJA - started 6/30/80) 

Fix REMQHI ft REMQTI also not checking some quad-aligned data. 
Fix INSQHI. It used data from user's queue when it should" t. 
Delete Q1.MIC and put here. Use .REGION to get into WCS. 
Q1 00 Delete micro word for PLA trap. It is now in PATCH. No change in operation. 

Start of history 
Add control to enable UCS only listing 
Make fix that was patch to UCS120 permanent 
Start of history 



;2423R .BIN 
; 24239 .NOLIST 



.-Disable listing of PCS code for quickie assemblies 



6 2 
ZZ-ESOAA-124.0 ; QUEUE .MIC C600.12043 Queue instructions 14-Jan-82 Fiche 4 Frame G2 seguen 
; P1W124.MCR 600.12043 MICR02 1LC03) K-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 
; QUEUE .MIC C600, 12043 Queue instructions : INSQUE 



U 03CF, OC01,003C,1980,F980.0104,6894 



Seguence 637 



Page 636 



U 0894, 0601,003D,1180,F988,0284,6D0D 

U 0895, 0010,0038,01 C0,5T08,O000,0CF9 

U 0CF9, OC19,0014,11EO,F800,0200,OCFA 
U 0CFA, 0000,003C,0180,3000,0000,OCFB 

U OCFB, OC01,003C,0180,F800,0200,OCFC 
U OCFC, 0010,0038,01CO,3100,0000,OCFD 

U OCFD, OC1D,C008,0180,F803,0070,OCFE 



U OCFE, 0010,0038, 01C0, 3108, 0000,OD05 



Queue instructions 



: INSQUE' 



24240 .TOC 
24241 

24242 ;INSert QUEue entry 

24243 ;HERE TO INSERT AN ENTRY INTO A QUEUE. 

24244 ; Q CONTAINS THE ADDRESS OF THE ENTRY, 

24245 ; D CONTAINS THE ADDRESS OF THE PREDECESSOR 
24246 
24247 3CF: 



24248 INSQUE: RCCT03J), 

24249 D_Q, 

24250 FEJCCZER03 

24251 =0 

24252 INSQ.20: 
24253 



SAVE PREDECESSOR ADDRESS 

GET ENTRY ADDR INTO D&Q 

ARRANGE TO GET PRED ADDR BACK FROM PRB 



RCCT13J), 

VAD, 

D J5.RIGHT, 

St_KC.43,CALL,J/PRB.W 

;1« 

DCL0NG3 CACHE. WCHK, 

Q RCCT13 



VA D+KC.43, 
D_0,Q_D 

CACHE.DCL0NG3 



VA_D,D_Q 

CACHE DCLONG3, 
Q.RCCT03 



VA VA+4, 

D Q, 

ACU D-Q-1,SET.CC(INST) 



SAVE ENTRY ADDRESS 

PREPARE TO PROBE ENTRY 

READY TO CHECK FOR NEAR PAGE BOUND 

GO PROBE FOR WRITE 

RETURN HERE IF ENTRY WRITABLE 

GET ADDR OF SUCCESSOR FROM PREDECESSOR 

GET ENTRY ADDR INTO Q 



GET ADDR OF SUCCESSOR BACK LINK 
SUCCESSOR ADDR TO Q, ENTRY ADDR TO D 



STORE ENTRY ADDR TO SUCCESSOR BACK LINK 



24254 
24255 
24256 
24257 
24258 
24259 
24260 
24261 
24262 
24263 
24264 
24265 
24266 
24267 
24268 
24269 

24270 ;HERE INSQUE HAS VERIFIED THAT ALL REFERENCES WILL COMPLETE, AND 

24271 ; CAN BEGIN STORING QUEUE LINKAGE INTO THE ENTRY. 
24272 
24273 
24274 
24275 
24276 
ZU277 
24278 
24279 
24280 
24281 
24282 
24283 
24284 
24285 
24286 
24287 
24288 

24289 QU.PA.64: 

24290 ; ; 

24291 CACHE DCLONG3, .STORE PREDFCESSOR ADDR INTO ENTRY 

24292 Q RCCT13, ;GET ENTRY ADDR BACK 

24293 J7REMQ.6 ; STORE INTO PREDECESSOR 



;ADDR ENTRY 



; STORE ADDR OF SUCCESSOR INTO ENTRY 
;GET PREDECESSOR ADDRESS 



;ADDRESS BACK LINK OF ENTRY 

; READY PREDECESSOR ADDR FOR STORING 

; COMPARE LINKS FOR CC SETTING 



*********************************************** 

* Patch no. 064, PCS OCFD trapped to WCS 118A * 

*********************************************** 



ZZ-ESOAA-124.0 ; QUEUE .MIC [600.12043 
P1W124.MCR 600,12043 MICR02 1L(03) 



U 0284. 0001,003C,1980,4188,0104,6DOO 



U 0000. 0001,003C,C180,3D83.0000.0898 



U 0898. 0000.003D.0980.4000.0084.689C 



U 0899. 001D.C008.0180.F908.0070.01D4 



284* - _ . ■ i n -.-.--.-.^-.-, 

REMQUE: RCCT13 D, 

DCLONGJ CACHE, 
FEJCCZER03 

REMQ.30: 



; QUEUE ImK C606. 12043 Uueue instructions : REMQUE* 

24294 .TOC 

24295 

24296 

24297 

24298 

24299 

24300 

24301 

24302 

24303 

24304 

24305 

24306 

24307 

24308 

24309 

24310 =0 

24311 

24312 

24313 

24314 

24315 

24316 

24317 

24318 

24319 

24320 

24321 =0 

24322 REMQ.1 
24323 
24324 
24325 
24326 
24327 
24328 
24329 
k4330 

.24331 
U 0890. 0619,0014. 11EO.F800.0384.6DOD ;24332 



H 2 
Queue instructions 14-Jan-82 Fiche 4 Frame H2 Seguence 638 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 



637 



U 089C, O601,OO3D,D1E0,3DA0,O2O0,0DOD 



Queue instructions 



REMQUE* 



;REMove entry from QUEue 

;HERE WITH ADDRESS OF ENTRY TO BE REMOVED FROM QUEUE IN D 



VA VAK, 

RCfT03j>, 

IDCT03J) 

DL10NG3 CACHE, 
SC KC.2"J, 

caTl,j/remq.i 



ALU JMM , 
SET. CC( INST), 
LC RCCT13, 
J/REMQ.2 



RCCT43 D.Q.D, 

IDCT43.D. 

VA D, 

D 5.RIGHT, 

CAU.J/PRB.W 



VA D+KC.43, 
FEESC KC.43, 
Q D,DJ>. RIGHT, 
J7PR8.W 



SAVE ENTRY ADDRESS 

GET SUCCESSOR ADDRESS FROM ENTRY 

ARRANGE TO READ BACK RCCT03 IN PRB 



ADDRESS BACK LINK OF ENTRY 
SAVE ADDR OF SUCCESSOR 
SAVE TWICE 



GET PREDECESSOR ADDRESS 
SET SC FOR PAGE BOUND CHECK 
GO CHECK BOTH ADDRESSES 

RETURN HERE IF PRED ft SUCC WRITABLE 
COMPARE PRED ft SUCC ADDRESSES 
SET CC ACCORDINGLY 
GET BACK ENTRY ADDRESS 
GO CHECK FOR V SETTING 



SAVE PREDECESSOR ADDRESS 
AS CONVENIENT 
PREPARE TO PROBE IT 
READY FOR PAGE BOUND TEST 
GO PROBE LONGWORD 

RETURN HERE AFTER PROB OF PRED 
READY TO PROBE SUCCESSOR+4 

TO SUCCESSOR+7 
PREPARE FOR PAGE BOUND CHECK 
RETURN ABOVE IF SUCCESSFUL 



I 2 
ZZ-ESOAA-124.0 ; QUEUE .MIC C600, 12043 Queue instructions 14-Jan-82 Fiche 4 Frame 12 sequen 

; PTW124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 
; QUEUE .MIC C600. 12043 Queue instructions : REMQUE 



Sequence 639 



Page 638 



U 01D4, 0011,0021 ,0180,F800,0010,047E 

U 01 F4. 0810,0038,D1FO,2D08,0000,OD02 
U 01F5, 0810.0038.D1F0.2D08.0000.0D01 

U0DO1, OC01,013C,C1FO,2CD8,0000,08AO 
U 0D02, 0000,003C,0180,3000,0000,OD03 

U 0D03, OCOO,013C,C1FO,2COO,0000,08AO 

U 08AO, 0019,2014,1 1 80, F 800, 0200,0004 

U08A1, 0019,2014, 1180,F800,0220,0D04 
U 0D04, 0000,003C,0180,3000,0000,OD05 

U 0D05, OC01,003C,0180,F800,0200,03FD 



24333 ;HERE AFTER PROBING BOTH PREDECESSOR AND SUCCESSOR ENTRIES TO VERIFY 

24334 ; THAT THEY ARE WRITABLE. THE PSL N, Z, AND C CONDITION CODES ARE SET 

24335 ; APPROPRIATELY, BUT V IS CLEAR. WE MUST STILL CALCULATE THE ADDRESS 

24336 ; AT WHICH TO STORE THE ENTRY ADDRESS, AND SET V If THE ONLY ITEM IN 

24337 ; THE QUEUE IS THE QUEUE HEADER ITSELF. 
24338 
24339 -10****0; 



24340 REMQ.2: ALU D.XOR.LCCLK.UBCC.LONG, 

24341 CALC.J/ASPC 
24342 
24343 =11****0;- 



D RCCT13, 
Q IDCT43, 
J7REMQ.3 



D.RCCT13, 
QIDCT43 



R(PRN) D, 

D_Q, 

Q IDCT03, 

Z?,J/RE«Q.4 



24344 

24345 

24346 

24347 

24348 

24349 

24350 

24351 

24352 

24353 

24354 

24355 

24356 

24357 

24358 

24359 REMQ.3: CACHE.DCLON63 

24360 

24361 

24362 D_Q, 

24363 Q"IDCT03, 

24364 Z7 
24365 

24366 =0 ; 

24367 REMQ.4: VA Q-HCt.43, 

24368 J/REMQ.5 
24369 

24370 ; 

24371 SET.V, 

24372 VAJJ-HCC.43 
24373 

24374 ; 

24375 REMQ.5: CACHE DCLONG3 
24376 

24377 ; 

24378 REMQ.6: VA D, 

24379 D 8, 

24380 J7STOR.L 



;CALL SITE FOR A-SRC SPEC EVAL 
;1S ENTRY ADDR .EQL. BACK LINK? 
;G0 EVALUATE DESTINATION SPECIFIER 

-;NEM0RY OPERAND, ADDR IS IN VA 
;GET THE ADDRESS OF THE ENTRY 
;AND PRED ADDR WHICH WE'LL WANT SOON 



REGIS T ER OPERAND 
GET ENTRY ADDR TO STORE 
ALSO PRED ADDR 



STORE ENTRY ADDR IN DEST OPERAND 
GET PREDECESSOR ADDRESS TO D 
AND SUCCESSOR ADDRESS TO Q 
SHOULD WE SET V? 



STORE ENTRY ADDR IN DESTINATION 



GET PREDECESSOR ADDR INTO D 
AND SUCCESSOR ADDRESS TO Q 
DOES ENTRY POINT TO ITSELF? 

ALU Z=0 (ENTRY DOES NOT ADDRESS SELF) 
ADDRESS OF SUCCESSOR BACK LINK 



-;ALU Z=1 (ENTRY POINTS TO ITSELF) 
; SET V TO INDICATE NO ENTRY IN QUEUE 
; SETUP ADDR OF SUCCESSOR BACK LINK 



; STORE PREDECESSOR ADDR INTO SUCCESSOR+4 



.•ADDRESS PREDECESSOR FOREUARD LINK 

;GET SUCCESSOR ADDRESS 

;60 STORE IT THERE. END INSTRUCTION 



J 2 
ZZ-ESOAA-124.0 ; QUEUE .MIC [600,12043 Queue instructions 14-Jan-82 Fiche 4 Frame J2 Seouence 640 
P1W124.MCR 600-12043 MICR02 1L<03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU 0E, WCS124 Page 
QUEUE .MIC £600. 12043 Queue instructions : INSQHJ, INSQTI 



639 



U 109A, 0001,C03D,0580,F988,0084.647E 



U 109B, 0000,1A3C,0180,F800, 0000, 1300 



U 10FA, 0019,1834,5D80,F800,0030,108D 



U 10FB, 0000,003C,0180,F800,0000,0106 



24381 

24382 

24383 

24384 

24385 

24386 

24387 

24388 

24389 

24390 

24391 

24392 

24393 

24394 

24395 

24396 

24397 

24398 

24399 

24400 

24401 

24402 

24403 

24404 

24405 

24406 

24407 

24408 

24409 

24410 

24411 

24412 

24413 

24414 

24415 

24416 

24417 

24418 

24419 

24420 

24421 

24422 

24423 

24424 

24425 



.T0C 
.FFLIST 



Queue instructions 



INSQHI, INSQTI' 



; Re-enable full listing 
.REGI0N/<WCSR1L>,<WCSR1H>/<WCSR2L>,<WCSR2H> 



.INPUTS: 



D = ADDRESS OF ENTRY FOR INSERT INSTR. 
D - ADDRESS OF HEADER FOR REMOVE INSTR 



.•TEMPORARIES FOR INSERT INSTR: 

RC2 = HEADER-ENTRY 

RC1 s ENTRY 
; RC3 = ADDRESS OF ENTRY AT HEAD. 

R15 = HEADER 

; THE NOTATION FOLLOWS THAT OF THE EXAMPLES IN THE ARCHITECTURE HANDBOOK. 
; I.E. THE LETTERS H.A.8.C ARE USED TO DENOTE ENTRIES IN THE QUEUES. 

The following microword is in PATCH. It is included here 

as a comment so you can see what actually starts the interlocked 

queue instructions without having to flip thru reams of paper... 



.-1181 



ALU D.AND.KC.73 ,NfcZ_ALU. VfcC_0. 
IR17.J/INSERT.Q 



=00***10 
INSERT. Q: 

; 00***1 ( 

SC KC.13. 

RCtT!3 D. 

CALL.J7ASPC 



; 00***11- 
PSL.Z?,J/REM0VE.Q 



=11****0 



;1 1****0 

ALU_D.AND.KC.73, 
H ARX.Z TST. 
IR0?,J/TNSQI 



=1 1****1 



; 1 1 ****1 

J/RSVOPR 

;*** End of constraint... 



CLOCK LOW 3 ADDRESS BITS TEST FOR 
FOR INSERT OR REMOVE REJOIN 01 .MIC 



BRANCH ON IR<1> 
USEFUL LATER FOR SETTING CC*S 
SAVE ENTRY IN RCCT13 
EVALUATE HEADER ADDRESS, H 



TEST HEADER ALIGNMENT 



ISOLATE LOW 3 BITS OF HEADER ADDR 
CLOCK Z-6IT ON LOW 3 BITS 
HEADS OR TAIL ? 



REGISTER HEADER 



ZZ-ES0AA-124.O ; QUEUE 
P1U124.MCR 600-12043 
QUEUE .MIC L"600,12043 



U 1080. 0001,3A3C.1980.F988,1604,7068 

U 108F. 0001.3A3C.1180,F988.1604,7068 

U 1068, 0000,003C,0180,F800,0000,0106 

U 106C, OO1D,OOOO,O1EO,519O,0O10,1440 



K 2 
.MIC C600.12043 Queue instructions K-Jan-82 Fiche 
MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode 
Queue instructions : INSQHI, INSQTI 



24426 
24427 
24428 
24429 
24430 
24431 
24432 
24433 
24434 
24435 
24436 
24437 
24438 
24439 
24440 
24441 
24442 
24443 



=1101 
INSQI: 



=10** 
IQ.O: 



;1101 

STATE KCZER03. 
VA a,RCCT13_Q, 
PSC.Z?,J/IQ.O 



;1111 

STATE KC. 43, 
VA Q,RCCT13J», 
PSC.Z?,J"*S.O 

;10**- 
J/RSVOPR 

;11** 

DCLONGJ CACHE. WCHK, 
ALU D-Q,RC[T23 ALU, 
CLK.UBCCQ D 



4 Frame K2 Sequence 641 

: PCS 01, FPLA OE, UCS124 Page 640 



BRANCH ON LOU BIT OF THE OPCODE 
CLEAR TAIL-BIT OF STATE 
VA GETS ENTRY ADDRESS 
HEADER ALIGNED? 



SET TAIL-BIT OF STATE 
VA GETS ENTRY ADDRESS 
HEADER ALIGNED? 



HEADER = ENTRY 



READ ENTRY WITH WRITE/CHFCK 
STORE HEADER-ENTRY IN RC2 



L 2 

ZZ-ESOAA-124.0 ; QUEUE .MIC C600,12043 Queue instructions 14-Jan-82 Fiche 
; P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode 
; QJEUE .MIC C600, 12043 Queue instructions : INSQHI. INSQTI 



U 1440. 0001,213C,0180,FAF8,0200,1258 

U 1258. 0019,2034,5080,7000.0030,1442 
U 1259. 0000,003C,0180,F800,0000,0106 

U 1442, 0819,1930,05E0.FA78,0084,72CE 
U 12CE. 0019,0034,D580,3800,0030,13AO 

U 12D-, 0018,0014,0580.3800,0004, 745B 

U 13A0, 0C0D.3A15, 0180. F998.0000. 1078 
U 13A1. 0000.003C.0580.FA78.0284.7468 
U 13A2. 0000.003C,0580,FA78,0284,7468 

U 13A3, OC10,0038,01EO,F918,0200,1446 
U 13A7, 0001 .OD3C.0180.4000.0050. 1361 



24444 

24445 

24446 

24447 

24448 =0 

24449 

24450 

24451 

24452 

24453 

24454 

24455 

24456 

24457 IQ.10: 

24458 

24459 

24460 

24461 

24462 

24463 =1110 

24464 

24465 

24466 

24467 

24468 

24469 

24470 

24471 

24472 

24473 =000 

24474 10.3: 
24475 
24476 
24477 
24478 
24479 
24480 
24481 
24482 
24483 
24484 
24485 
24486 
24487 
24488 
24489 

24490 =111 
24491 
24492 
24493 
24494 



VA Q.RCR153.Q, 
Z? 



ALUQ.AND.KL". 73, 
NAflX.Z.TST, 
DtL0N63.CACHE.UC. 
J/IQ.10 

;1- 
J/RSVOPR 



SC KC.13, 

ALO D.0R.KC.13.D ALU. 

LAB RCR153, 

Q.D.DO? 

CACHE DCL0NG3.LK, 

ALU D.AND.KL".63,N_AMX.Z_TST, 

J/lO.3 

ALU 0+KC.13.SC KC.13, 
NfcZALU.VfcC 0, 
CACflE DCL0NC3.LK, 
J/IQ.riN 



4 Frame L2 Seoience 642 

: PCS 01, FPLA OE, WCS124 Page 641 



LOAD HEADER IN VA AND R15 
TEST HEADER - ENTRY 



ISOLATE LOU 3 BITS OF HEADER 

CLOCK PSL Z-6IT ON THEM 

READ HEADER CONTENTS INTERLOCKED 



;000 

ALU Q+LB.DJ3, 
RCCT33 ALU.VA VA+4, 
PSL.CC?, 
CALL,J/IQ.FPD 

SC_KC.13,VA_RCR153.J/Q.FAIL.1 

; 01 

SC_KC.13,VA„RCR153,J/Q.FAIL.1 

VA RCCT33, 
D_Q»Q_D,J/IQ.4 

; 1 1 1 

ALU D.N&Z ALU.VaC.O. 

DCL0N63.CXCHE, 

D.NE.O?, 

J/IQT.4 



FOR CONDITION CODE SETTING 
SET 2. INTERLOCK BIT 
LATCH HEADER ADDRESS 
BRANCH ON 2. INTERLOCK BIT 



RELEASE 1. INTERLOCK, SET 2. 
CLOCK PSL-Z BIT ON ALIGNMENT 



RELEASE 1. INTERLOCK, DON'T SET 2 
SC GETS CONDITION CODES 
CLEAR ALL CONDITION CODES 
RELEASE 2. INTERLOCK 
SET CONDITION CODES 



ADD (HEADER) TO HEADER C(A-H) + H3 
STORE IN RC3, VA POINTS TO HEADER+4 
TEST ALIGNMENT 
(A-HHH is Addr of 'HEAD entry' 



SET C-BIT, VA GETS HEADER-ADDRESS 



SET C-BIT, VA GETS HEADER-ADDRESS 



VA GETS HDR+(HDR) ['HEAD' entry3 
D GETS RESTART ADDRESS 



CLOCK ALU ON DIFFERENCE 
READ (HEADER+4) 
IS QUEUE EMPTY ? 
JUMP TO TAIL-FLOW 



n 2 

ZZ-ES0AA-124.0 ; QUEUE .MIC C600, 12043 Queue instructions 14-Jan-82 

; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 

; QUEUE .MIC C600, 12043 Queue instructions : INSQHI, INSQTI 



U 1446, 0001,2C3C.B580 # 3D13.0030.1448 
U 1448. 0003,003C,0180,F800,0030,1449 
U 1449, 0810.0000,0180,F800,0000,144A 

U 144A, 0811. 0000,01 80,F91 8, 0000, 144E 

U 144E, 001 F, 2000,01 C0,3000,0000, 1450 

U 1450, OC10,0038,01EO,F908.0200.1451 

U 1451. 0010.0038.01C0.3110.0000,1452 

U 1452, OC1F,0000,01CO,F803,0000,1454 

U 1454. 001B. 0014, 0580.3000.0010, 1458 
U 1458, 0000,003C, 0180.FA78.0200, 1459 

U H59. 0000. 173C. 01 80. 7000. 0000, 1079 



24495 IQ.4: 

2*496 

2<*497 

24498 

24499 

24500 

24501 

24502 

24503 

24504 

24505 

24506 

24507 

24508 

24509 

24510 

24511 

24512 

24513 

24514 

24515 

24516 

24517 

24518 

24519 

24520 

24521 

24522 

24523 

24524 

24525 

24526 

24527 

24528 

24529 IQ.5: 

24530 

?4531 

24532 

24533 IQ.51 

24534 

24535 

24536 

24537 

24538 



ALU Q.N.AMX.Z.TST. 
VA 9A+4, 

lc'rcctSd, 

IDtFPDA3j> 



ALU.O(A) .N_AMX. Z.TST 



Fiche 4 Frame M2 Sequence 643 

Microcode : PCS 01, FPU OE, WCS124 Page 642 



CLOCK ALU Htl BITS ON DIFFERENCE 
POINT TO BACKWARD POINTER 
LATCH HEADFR.MINUS. ENTRY 
STORE FAULT ADDRESS IN IDCFPDA3 



CLEAR ALU N-BIT 



ALU.LA-LCD.ALU 



ALU D-LC.D ALU, 
LCRCCT3J 



ALU 0-D.Q ALU, 
CACRE.DCLONG3 



D Q.Q D, 
VA.RCrT13 



Q RCCT23, 
CACHE.DCLON63 



VA VA+4, 

DJL 

ACU_0-Q,Q_ALU 



ALU 0+KL".13,CLK.UBCC, 
CAC0E_DCL0NG3 



VA RCR153 



H-(H-E) = E CAddr of ENTRY3 

** This is (H-(H-E))-(H+(A-H))=E-A 
B-A (B REFERRED TO AS E ABOVE) 
LC now has H-(H-A) or just A. 



GENERATE A-B 

Q GETS B-A .'ROM ABOVE. 



D GETS B-A 
VA GETS ENTRY 



Q GETS H-A 
STORE B-A 



DCLONG3 CACHE. LK, 
STATE3-0? 



POINT TO FORUARD LINK IN ENTRY 
D GETS H-A 
Q GETS A-H 



HERE FROM INSQTI WITH D=C-H, VA=H+4 
OR FROM REMQTI WITH D=8-H, VA=H+4 
CLEAR ALU CC's. WRITE H-A 

ENTER HERE FROM REMQ WITH Q = B-H 
VA GETS H 



SET HARDWARE INTERLOCK 
HEAD OR TAIL ? 



N 2 
ZZ-ESOAA-124.0 ; QUEUE .HIC C60Q, 12043 Queue instructions U-Jan-82 Fiche 4 Frame N2 Segueni 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E f WCS124 

; QUEUE .MIC 1*600.12043 Queue instructions : INSQHI. INSQTI 



Sequence 644 



Page 643 



U 1079, 0CO0.O03C.O180.F800,'K)0O.145A 
U 1070. 0819,0024,0580.F800,0000,145A 

U 145A, O0O3,O03C,O18O.?800.203O,0B2C 



U 1458, 00O0,O03C,3DF0,2C0O,0OO0,145D 

U 145D, 0819,2030,1D80,F800,2000,1460 
U 1460, 0000,003C,3D80,3COO,0000,082C 

U 1078, 0000,003C,0180,FA78.0200,1461 

U 107C, 0000,173E,81F0,2C00,2400,0003 

U 1461, 0000,003C, 0180,7000,0000, 1462 

U 1462, 0319,0024,0580,F800,OOCO,146., 

U 1463, 0000,003C, 0180,3800,0000,0106 



•; BRANCH ON HEAD/TAIL BIT OF STATE 
; HEAD: GET NEW CONTENTS OF HEAD 



; TAIL: CLEAR 2. INTERLOCK IN HEAD 



CLEAR ALU N-BIT 

RELEASE HARDWARE INTERLOCK 



24539 =0** ;0** 

24540 D Q.J/IQ.7 
24541 

24542 ;1**- 

24543 D_D.ANDNOT.KC.13,J/IQ.7 
24544 

24545 IQ.7: ; 

24546 ALU 0(A) ,N AMX. Z.TST. 

24547 CACHE DCL0NG3 . LK, 

24548 CLR.FPD.J/FINI15 
24549 

24550 

24551 .-ROUTINE TO SET CONDTION CODES FOR Q-INSTRUCTJTNS 

24552 .-ENTER WITH NEW CODE IN SC, PSL IN Q 
24553 

24554 IQ.FIN: ; ; 

24555 Q IDCPSL3 ; READ PSL 
24556 

24557 IQ.FIN.1: 

24559 ALU Q.OR.KCSC3.D ALU.CLR.^PD ; CLEAR FIRST PART DONE 

24560 ~ " 

24562 IDCPSL3.D.J/FINI15 ; 

24563 

24564 

24565 .-ROUTINE TO SET FPD OR TAKE RESERVED OPERAND FAULT 

24566 =10** 

24567 IQ.FPD: ;10** 

24568 VA RCR153.J/Q.FAIL2 
24569 

24570 ;11** 

24571 Q IDCUSTACK3. SET. FPD, 

24572 S7ATE3-0?,RETURN3 
24573 

24574 Q.FAIL2:; 

24575 DCLONG3 CACHE. LK 
24576 

24577 ; 

24578 D_D.ANDNOT.KC. 13 
24579 

24580 ; 

24581 CACHEJ>L"L0NG3.LK,J/RSV0PR 



BRANCH ON PSL Z-BIT 
ADDRESSES ARE NOT ALIGNED 



Get fault addr. Set FPD. 
Return back to tail or head. 



ESTABLISH 1. INTERLOCK 



CLEAR 2. INTERLOCK 

RELEASE 1. INTERLOCK 
RETURN2 TO MI CRO-MEM-HGMT 



ZZ-ESOAA-124.0 ; QUEUE .M*c [600,12043 
P1W124.MCR 600,12043 MICR02 1L(03> 



QUEUE IMIC C606,12043 



U 1468. 0000,003C.0180,F970,0000,1469 
U 14*9, 3010.0038,0180.F988,0000.146A 
U 146A, 0000,003C.0180,F950.0000.146B 
U 146B. 0010,0038,0180,7190.0000, 146D 



U 1460, 0819,0024, 0580, F91 0.0000, 14 72 

U 1472, 0010,0038,0180,3900,0000.1473 
U 1473, 0000,003C, 0180,F908,0000.1478 

U H78, 0010,0038,01 80. F9F0, 2000, 0D8F 



Queue instructions 



24582 

24583 

24584 

24585 

24586 

24587 

24588 

24589 

24590 

24591 

2*592 

24593 

24594 

24595 

24596 

24597 

2*598 

2*599 

24600 

24601 

24602 

24603 

24604 

24605 

24606 

24607 

24608 

24609 

24610 

24611 

24612 

24613 

24614 

24615 

24616 

24617 

24618 

24619 

24620 

24621 

24622 

24623 

24624 

24625 

24626 

24627 

24628 

24629 

24630 

24631 

24632 

24633 

24634 

24635 

24636 



B 3 

Queue instructions 14-Jan-82 Fiche 4 Frame B3 Sequence 645 
K-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, PPLA OE. WCS124 Page 



INSQHI, INSQTI 

Control gets here when Memory management wants to take a fault for 
whatever reason. We get here as the result of our 
FPD fault packing address. This routine is unlike other 
packing routines because we access memory. This causes 
a potential problem, because our access potentially can 
hate a TB miss which gives control back to wse^ory management. 
We are supposed to return to Mn after packing, leaving it's 
STATE (mm regs) untouched from the original fault. If we generate 
a TB miss, we destroy some of those registers. This routine 
must save the ones that it needs 'jpon return in case we do 
generate a TB miss micro- trap. We will do that first, do all 
of our memory access's restore those registers (we don't know if 
we Trapped away, so always restore them), and then return to MM 
so he can finish up the original fault procedure. 



644 



VA.REF goes to RCCT13 

Used to hold addr passed back with exception. 



(VMS uses it.) 



PTE.VA goes to RCCT23 

Used to ho'.d offending VA until it is decided that the 
instruction should pack up for a fault. It then holds the 
exception parameters (ACCVIO bit <3» while the FPD pack routine 
is running. When control is returned from FPD pack, then this 
bit is checked for PTE not valid or ACCESS VIOLATION!!! 



Q.FAIL.1: 

LC RCCVA.REF3 



RCCT1J.LC 

^C.RCCPTE.VA3 

RC CT2 J.LC , DCL0N6D.CACHE . LK 



Save VA.REF. 



Save. 



Get tMs one too. 

Save it and establish 1. interlock. 



***** Above microinstruction would be the one to cause 
***** The TB miss mentioned above if it wcAd occur at ail.. 



LC RCCT23, 

D B.ANDN0T.KC.13 



CACHE J>CL0NG3.LK, 
RCCPTE.VA3LC 



LC_RCC7.3 



RCCVA.REF3 LC, 
CLR.FPD,J/W.FLT.03 



Begin the restoration of MM reg's. 
CLEAR 2. INTERLOCK 

RELEASE 1. INTERLOCK 
RETURN TO MICRO-MEM-MGMT 
Restore this one first. 



Get the other one ready. 
Restore this one too. 



C 3 

ZZ-ESOAA-124.0 ; QUEUE .MIC [600.12043 Queue instructions H-Jan-82 riche 

; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode 

; QUEUE .MIC C600. 12043 Queue instructions : INSQHI. INSQTI 



U 1361. 0C10,0038,19F8,F918, 1604,7446 

U 1363. OCOD.0014,01CO.F800,2600,1479 
U 1479. 0019,2034, 5D80,F800,0010,147A 

i 147A. 0810.0138.B580.3D08.0000.125C 

U 125C, 0000, 003C, 01 80. FA78, 2200, 1461 

U 125D, 081D,0000,01EO,F9AO, 0000, 1478 

U 147B, 001 F. 2000, 01 CO, 3000, 0000, 1480 
U 1480, 001 0,0038, 01 80, F908, 0200, 1481 
U 1481, 0810.0000.0180.F800,0000,1483 

b 1483, 0003,003C,0180.3COO,0030,1486 

1486, OC10,0038,01CO,F908,0000,1488 

U 1488, OOOD,2000,01CO,3000.0000,1439 

U 1489, 0C18,0014, 1180, F800.0200, 1454 



24637 =*01 

24638 IQT.4: ;*01- 



24639 

24640 

24641 

24642 

24643 

24644 

24645 

24646 

24647 

24648 

24649 

24650 

24651 

24652 

24653 =0 

24654 

24655 

24656 

24657 

24658 

24659 

24660 

24661 

24662 

24663 

24664 

24665 

24666 

24667 

24668 

24669 

24670 

24671 

24672 

24673 

24674 

24675 

24676 

24677 

24678 

24679 

24680 

24681 

24682 

24683 

24684 

24685 



STATE KCZER03, 
VA_RCtT33,D_Q,Q_0,J/IQ.4 

;*11- 

ALU D+LB.QALU.VA.ALU, 

D Q.SET.FP5 



ALU.Q.AND.KC.73,CLK.UBCC 



IDCFPDA3JJ.D RCCT13, 
Z? 



VA RCR153, 
CLR\FPD,J/Q.FAIL2 

;1- 

ALUJ>-Q,RCCT43J\LU.D_AIU, 

Q_D 



CACHE.DCL0NG3, 
ALU_0-D,Q_ALU 



VA.RCCT13 

ALU.LA-LCD.ALU 

CACHE DCL0NG3, 
ALU.OTA) .N.AMX.Z.TST 

VA VA+4, 
D.Q,Q.RCCT13 

CACHE J)CL0NG3, 
ALU.Q-LB.Q.ALU 

ALU LA+K[.43,VA ALU, 
D_Q,J/IQ.5 



4 Frame C3 Seguence 646 

: PCS 01. FPLA OE, WCS124 Page 



Branch on D NE (031=0) 
INSERT AT HEAD INSTEAD 
JOIN HEAD INSERT FLOW 



GET ADDRESS OF PRE V. TAIL. ENTRY 
D GETS FPDA-ADDRESS 



MASK LO 3 BITS TO CHK QUAD ALIGN. 



STORE FPDA, D GETS C (=NEW ENTRY) 
Punt if H+4 is not QUAD Aligned. 

Branch on ALIKZ> 

Get address of header. 

Used to clear interlock 2. 



C-B (B=ADDRESS OF PREV.TAIL) 
Q GETS C 



WRITE C-B IN B 
Q GETS B-C 



VA GETS C 



H-C 



WRITE H-C IN C 
CLEAR ALU N-BIT 



VA GETS ENTRY+4 

D GETS B-C, Q GETS C 



WRITE B-C IN C+4 
Q GETS C-H 



VA GETS H+4 
D GETS C-H 



645 



D 3 

ZZ-ESOAA-124.0 ; QUEUE .MIC C600. 12043 Queue instructions 14-Jan-82 Fiche 4 Frame 03 

; P1W124.MCR 600.12043 MICR02 1L<03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS1 

; QUEUE .MIC [600.12043 Queue instructions : REMQHI. REMQTI 



Sequence 647 
124 



Page 646 



U 1300, 0000,003C, 01 80, F 800, 0000, 01 06 

U 1304, 0018,0039,2180,F800,1414,647E 
U 1364, 0001 ,003C,1180,F988, 1604, 7490 
U 1365, 0040,0038,0180,F988,1COO,1491 

U 1490, 001D,0000,0180,5000,0010,1491 

U 1491, 0001 ,213C,1180,FAF8, 0304, 726C 



24686 .TOC 
24687 



Queue instructions 



REMQHI, REMQTI' 



INPUTS: 

D = ADDRESS OF HEADER 

TEMPORARIES FOR REMOVE QUEUE INSTR: 
RC2 = HEADER-ENTRY 
RC1 = ADDRESS 
R15 = HEADER 



24688 
24689 
24690 
24691 
24692 
24693 
24694 

24695 =00**0*0 

24696 REMOVE. Q: 
24697 

24698 J/RSVOPR 

24699 

24700 =00**1*0; 

24701 STATE KC. 143, 

24702 ALU Kr.143,CLK.UBCC, 

24703 CALt.J/ASPC 
24704 

24705 =11**1 *0; 

24706 REMQHI: STATE KC. 43, 

24707 VA D.RCCT13 D,J/REMQHI.1 
2470? 

2470S -11**1*1; 

24710 RCCT13 RLOG.RIGHT. 

24711 J/RO.00 

24712 =;END 
24713 

24714 REMQHI. 1: 

24716 DCL0N63 CACHE. UCHK, 

24717 A'.U.D-CCLK.UBCC 

24718 =;END 
24719 

24720 RQ.OO: ; 

24721 FE KC. 43, 

2W22 VA Q,RCR153.Q,Z?, 

24723 J/RQ.O 



HEADER NOT ALIGNED 



SET REGISTER BIT AND TAIL BIT 
CLEAR ALU Z-BIT 
EVALUATE ADDRESS 



CLEAR REGISTER BIT 
STORE ADDRESS IN RC1 



SAVE REGISTER NUMBER 



READ ADDRESS WITH WRITE-CHECK 
CLOCK HEADER-ADDRESS 



FE GETS TAIL BIT 

VA GETS HEADER, TEST DIFFERENCE 



E 3 

ZZ-ESOAA-124.0 ; QUEUE .MIC C600.12043 Queue instructions 14-Jan-82 Fiche 

; P1W1 24. MCR 600/1 2043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX 11/780 Microcode 

; QUEUE .HIC [600.12043 Queue instructions : REMQHI, REMQTI 



U 126C. 0000,1B3C. 01 80.7000,0000,1 109 
U 126D, 0000.003C.0180.F800.0000.0106 



U 1109, 0819,1930,05EO,FA78,1400,52EE 



U 1108, 0819,1930.05EO.FA78,0000,12EE 



U 12EE, 0019.0034,D580,3800,0030,13BO 



U 12EF, 001B.0014,OD80,3800,OOD4,745B 



U 1380, OCOD.3A15,0180,F998,0000,1078 



DCL0NG3 CACHE. LK, 
IR0?,J/RQ.1 



;1 

J/RSVOPR 



.-1*01- 

STATE STATf.ANDNOT.FE, 
ATJ_D.0R.KC.13.D_ALU. 
L*B_RCR15J, 
Q_D.D0?,J/RQ.2 

;1*11- 

ALU_D.0R.KC.13,D_ALU, 
LAB RCR153, 
Q D7D0? 



24724 =0 

24725 RQ.O: 
24726 
24727 
24728 
24729 

24730 =;END 
24731 

24732 =1*01 

24733 RQ.1: 
24734 
24735 
24736 
24737 
24738 
24739 
24740 
24741 

24742 =;END 
24743 

24744 =1110 

24745 RQ.2: 
24746 
24747 
24748 
24749 
24750 
24751 
247«" 
247 
24734 

24755 =;END 
24756 

24757 =000 

24758 RJQ.3: ALU _QHB,D_Q, 

24759 RCCT33 ALU,V>> VA+4, 

24760 PSL.CC7, 

24761 CALL,J/IQ.FPD 



;1110 

CACHE.DCLONG3.LK, 
ALU D.AND.KC.63, 
N AflS.Z.TST, 
J7RIQ.3 

;1111 — 

SC KC.33, 

AI.O CrWCC.33,l*Z_ALU.VfcCJ). 

CACRE DCLONG3.LR, 

J/IQ.FIN 



4 Frame E3 Sequence 648 

: PCS 01. FPLA OE, WCS124 Page 647 



Branch on ALLKZ> 

READ CACHE INTERLOCKED 

TEST OPCODE FOR TAIL OR HEAD 



HEADER = ADDRESS, RESERVED OPERAND 



Branch on IR<0> (ALLKZ>=0) 

CLEAR TAIL-BIT OF STATE 

SET 2. INTERLOCK 

LATCH HEADER 

SAVE (HEADER) IN Q 



SET 2. INTERLOCK 

LATCH HEADER 

SAVE (HEADER) IN Q 



Branch on D<0> 

RELEASE HARDWARE INTERLOCK, SET 2. 

CLOCK Z-BIT ON BITS <2:1> 



CLEAR PSL CC 

RELEASE HARDWARE INTERLOCK 



ADD HEADER TO (HEADER) 
STORE ENTRY IN RC3 
TEST PSL Z-BIT 



F 3 

ZZ-ESOAA-124.0 ; QUEUE .MIC C600, 12043 Queue instructions 14-Jan-82 

; P1U124.MCR 600-1204] MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 

; QUEUE .MIC [600,12043 Queue instructions : REMQHI. REMQTI 



U 13B1. 000O,0O3C. 0980. FA78. 0284, 7468 
U 13B2. 000O.0O3C,098O,FA78,0284,7468 

U 13B3, OC10,OD38,01EO,F918.0200,1369 

U 13B7, 0001,003C,0180,41AO,0000,1499 

U 1369, 0F1O.0O38.8580,3D08.00A3,1495 
U 136B, 001O,0O38,8580,3D08,0083,1492 



U 1492, 0018,0014,0580,4118,0010,1493 
U 1493, 001 9,0034, 5D80,F800,001 0,1 494 

U 1494, 0011.0114,01C0,F9A8,0200,127C 
U 127C, 000O,0O3C,0180,FA78,2200,1461 
U 127D, 081C,0O00,0180,F803.0000,1495 



24762 RQ.FAILURE: 



24763 

24764 

24765 

24766 

24767 

24768 

24769 

24770 

24771 

24772 

24773 

24774 

24775 

24776 =111 

24777 

24778 

24779 

24780 

24781 =01 

24782 RQ.4: 
24783 
24784 
24785 
24786 
24787 RQ.400: ALU RCCT13,SC_ALU(EXP), 



;001« 

VA.RCR153. 

SCJCC.23.J/Q.FAIL.1 

;01< 

VA RCR153, 

SC.KC.23.J/Q.FAIL.1 

;011- 

VA RCCT33, 

D_0\ 
Q_D,D.NE.0?,J/RQ.4 

;111 

RCCT43 D, 

DCLON63.CACHE, 

J/RQT.4 

;01« 

ALU RCCT13,SCJ\LU(EXP) , 

IDLTPDA3 D, 

D_0,SET.V\J/RQ.41 

;11- 



Fiche 4 Frame F3 Sequence 649 

Microcode : PCS 01. FPLA OE, WCS124 Page 648 



LOAD HEADER ADDRESS 
SET V-8IT OF PSL 



24788 

24789 

24790 =;END 

24791 

24792 RQ.40 

24793 

24794 

24795 

24796 

24797 

24798 

24799 

24800 

248C1 

24802 

24803 

24804 

24805 

24806 =0 

24807 

24808 

24809 

24810 

24811 

2481? 



IDLTPDADJ) 



ALU 0+KL".13,CLK.UBCC, 
LC RCCT33, 
DCt0NG3_CACHE 



ALU_D.AND.KE. 73, 
CLK.UBCC 



ALU D+LC.VA ALU, 
Q AtU,RC[T53_ALU, 
Z? 

VA RCR153.CLR.FPD, 
J/Q.FAIL2 

ALU LA-Q,D_ALU. 
VA VA+4 



LOAD HEADER ADDRESS 
SET V-BIT OF PSL 



VA GETS OLD HEAD ENTRY C=A> 
D GETS FPDA 
Q GETS ENTRY 



STORE (HEADER) IN RC4 
READ BACKWARD POINTER 
JUMP TO TAIL-FLOW 



LOAD REGISTER-POINTER IN SC 
LOAD FAULT ADDRESS 
LOAD EVERYWHERE 

Here from TAIL flow if Last entry. 
LOAD SC WITH REGISTER-POINTER 
LOAD FAULT ADDRESS 



CLEAR ALU CONDITION CODES 
LATCH A (=0LD HEAD ENTRY) 
READ ENTRY 



ENTRY (H+(H)) must be quad-aligned. 
CLOCK ALIKZ> 



RC5 GETS B (=NEU HEAD ENTRY) 
If ALU<Z> not set, we lose. 

Branch on ALIKZ> 

BAD NEWS - GO RELEASE INTERLOCK 

AND DIE RES-OP STYLE. 

Entry quad aligned. 
D GETS H-B 
POINT TO B+4 



G 3 

ZZ-ESOAA-124.0 ; QUEUE .MIC C600, 12043 Queue instructions H-Jan-82 Fiche 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode 

; QUEUE .MIC C600.12043 Queue instructions : REMQHI. REMQTI 



U 1495. 0010.1638.01 C0.31 18.0000.1 28C 

U 128C. 0C10.0O38.01EO.F908.0200.1498 
U 1280. 0O01.2O3C.018O.F8E8.0000.1496 

U 14%. 0C1F ,2000,01 CO.F800.0030. 1458 

U 1498, 0O1F,0O0O,01CO,3O00,0030,1458 
U 1499. 0019,0034,5D80,F800,0010,149C 

U 149C, 0O11,012O,018O,F920,0010,1294 
U 1294. 0000.003C,0180,FA78.2200,1461 

U 1295, OCOD,OD14,01CO,F800,0200,1379 

U 1379, 0010,0038,1 180,F918, 1604,5369 

U 137B, 0000,013C,B580,3C03,0000,1288 

U 12B8, 001B,0014,0580,4000,0010,149D 

U 12B9, 0010,0038, 1180,F918, 1604, 5368 



24813 

24814 RQ.41: Q_RCCT33, 



C*CHE DCLONG3, 
STATE7-4? 



VA.RCCT13, 
D 0,Q D, 
J7RQ.5 

;1« 
ALU_Q,R(SC)JU_U 



24815 

24816 

24817 

24818 =0 

24819 

24820 

24821 

24822 

24823 

24824 

24825 

24826 =;END 

24827 

24828 

24829 

24830 

24831 RQ.5: 

24832 

24833 

24834 

24835 

24836 

24837 

24838 ROT. 4: ALU D.AND.KC. 73, CLK.UBCC 

24839 



N_ AMX.Z.TST. 

AtU.O-D .Q.ALU.D.Q . J/IQ . 51 



ALU 0-Q.Q.ALU, 
N AWX.Z TST, 
CACHEJ>tL0NG3, 
J/IQ.51 



24840 

24841 

24842 

24843 

24844 =0 

24845 

24846 

24847 

24848 

24849 

24850 

24851 =01 

24852 

24853 

24854 

24855 

24856 

24857 

24858 

24859 =0 

24860 

24861 

24862 

24863 

24864 

24865 

24866 =;END 



ALU_D.XOR.RCCT43.CLK.UBCC. 
Z? 



;0 

VA.RCR153.CLR.FPD.J/Q.FAIL2 

;1« 

ALU.D+LB ,Q ALU, VA.ALU, 

DJJ.D.NE.O? 

;01- 

STATE STATE .ANDNOT.KC.43 , 

VA RCrT33,J/RQ.4 



;11 

IDCFPDA3 D, 
VA.VA+4,2? 

ALU O+KC. 13, CLK.UBCC, 
DCLDNG3_CACHE,J/RQT.40 



. 1 

STATE STATE .ANDNOT.KC.43, 
VA RCtT33,J/RQ.4O0 



4 Frame 63 Sequence 650 

: PCS 01, FPLA OE, WCS124 Page 649 



Q GETS A (ENTRY BEING REMOVED) 
STORE H-B IN B+4 



Branch on STATE<4> 
VA GETS ADDRESS 
D GETS A, Q GETS H-B 
GO WRITE A IN ADDRESS 



STORE A IN ADDRESS 



CLOCK Z-BIT ON H-B 
Q GETS B-H 



Q GETS B-H 

CLOCK Z-BIT ON DIFFERENCE 

WRITE A IN ADDRESS 



Enter here with (H+4) in D 
See if (H+4) is Quad aligned. 



TEST FOR LAST ENTRY 

First branch on quad alignment. 

Branch on ALIKZ> 
Not quad aligned. 

Quad aligned. 
LOAD C IN VA AND Q 
D GETS FPDA 

Br on (D.NE.O) I.E empty Queue 

CLEAR TAIL BIT 

USE HEAD-FLOW FOR SINGLE ENTRY QUEUE 



LOAD FAULT ADDRESS 

POINT TO C+4, TEST FOR LAST ENTRY 

MORE THAN ONE ENTRY LEFT (BR ALUz) 
CLEAR ALU CC 
READ B-C 

LAST ENTRY IN QUEUE 

CLEAR TAIL BIT 

USE HEAD-FLOW IN THIS CASE 



J 



H 3 
ZZ-ESOAA-124.0 ; QUEUE .MIC [600,12043 Queue instructions 14-Jan-82 Fiche 4 Frame H3 

; P1W124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 

; QUEUE .MIC [600,12043 Queue instructions : REMQHI, REMQTI 



Sequence 651 



Page 650 



U 149D, 0019,0034,5D80,F800,0010,149E 

U 149E, 081D,0114,0180,F9A8,0200,12BC 
U 12BC, 0000.003C,0180,FA78,2200,1461 
U 12BD, 081 C, 2000,01 80,F800,0000,14AO 

U 14A0, 0010.1638.0180,3108,0083,12CO 

U 12C0, OC10,0038,01EO,F908,0200,14A2 
U 12C1, 0001,203C,0180,F8E8,0000,14A1 

U 14A1, 001F,2000,01CO,F800,0030,14A3 

U 14A2, 001 F, 0000,01 CO,3000,0030,14A3 
U 14A3, OC18,0014.1180,F800,0200,1454 



24867 RQT.40: ;• 



;1 

ALU_LA-D,D_ALU 



24868 

24869 

24870 

24871 

24872 

24873 

24874 

24875 =0 

24876 

24877 

24878 

24879 

24880 

24881 

24882 

24883 

24884 

24885 

24886 =0 

24887 

24888 

24889 

24890 

24891 

24892 

24893 

24894 

24895 

24896 

24897 

24898 RQT.5: 

24899 

24900 

24901 

24902 

24903 RQT.6: 

24904 

24905 

24906 

24907 

24908 .RE6I ON/0000. OF FF 



ALUJ) . AND . KC. 73 , CLK.UBCC 



ALU D+Q,VA_ALU,RCCT53^ALU, 
D.ALUZ? 



;0 

VA_R[R153,CLR.FPD,J/Q.FAIL2 



CACHE DCL0NG3, 

ALU RtCT13,SC_ALU(EXP> , 

STATE7-4? 



;0 

VA RCCT13, 

D„3,QJ>, 

J7RQT.5 

;1- 



ALU_Q,R(SC)_ALU 



N AMX.Z.TST, 

ATU_0-D ,Q_ALU, J/RQT . 6 



N AMX.Z.TST, 

C*CHEJ>tLONG3, 

ALUJ)-Q,Q_ALU 

ALU LA+K[.43,VA ALU, 
D_Q,J/IQ.5 



Here with 0= (H+(H*4)*4> 

Test Of+(H+4)+4) quad alignment. 

This test is on TAIL entry back ptr. 



STORE B. D GETS B AS WELL 
Branch on quad alignment. 



Branching on ALIXZ> 



Una I 



chmg 
igned 



data - res op. 



Quad aligned. 
D 6ETS H-B 



WRITE H-8 IN B 



BRANCH ON STATE<4> 

VA GETS ADDRESS 

D GETS C, Q GETS H-B 



CLOCK Z-BIT 
Q GETS B-H 



WRITE C IN ADDRESS 
Q GETS B-H 



GENERATE H+4 

NOW GET B-H TO D AND GOTO 

WRIT3 IT INTO HEAD+4 

Lower 4k for PCS 



I 3 

ZZ-ESOAA-124.0 ; PROBE .MIC C600,12043 PROBE.MIC , K-Jan-82 „ Fiche 4 Frame 13 Seguence 652 
; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA Ofc, WCS124 Page 651 
; PROBE .MIC £600,12043 PROBE.MIC 

24909 .TOC 'PROBE. NIC" 

24910 .TOC 'Kevision 1.1" 

24911 ; P. R. Guilbault 
24912 

24913 .NOBIN 

24914 .TOC " Revision History" 
24915 

24916 ; 01 Add patch no. 091 to fix PROBEx C bit problem. 

24917 ; Start of history 
24918 

; 2491 9 .BIN 

;24920 .NOLIST .-Disable listing of PCS code for quickie assemblies 



J 3 
ZZ-ESOAA-124.0 ; PROBE .MIC C600, 12043 Probe instruction 14-Jan-82 Fiche 4 Frame J3 Seguen 

; P1W124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 

; PROBE .MIC £600.12043 Probe instruction : PROBE 



U 03CE, 0003,403C.F580,F980,0104,6145 
U 0145, 0019,2035,OD80,F988,0082,047E 

U 0165, 0001,003C,3DFO,2D90,0181,OD06 
U 0D06, 0D19,2024,6180,F998,0000,0D08 



Sequence 653 



Page 652 



U 0D08, 081 9,0034, 0D8O,F 900, 0082, 0D09 



U 0D09, 0013,0000,01 C7,F800,0010,AA40 



U 0A40, 0801,3229,ED80,F980,0084,6666 



U 0A41, 0810,0038, E180.F950, 0186, 6D0A 



U 0A42, 0810,0038,E180,F950,0186,6DOA 



Probe instruction 



: PROBE* 



24921 .TOC 
24922 

24923 ;PR08E - Test address accessibility 

24924 .-HERE FOR PROBEW AND PROBER INSTRUCTIONS, WITH THE MODE OPERAND IN Q, 

24925 ; LENGTH IN D. 
24926 
24927 3CE: 



24928 PROBE: RCCT03 D.0XTCWORD3. 

24929 FEJCC.tt 
24930 
24931 =10****1;- 



RCCT13 Q.AND.KC.33.SC ALU, 
CALL,J7ASPC 



RCCT23 D, 
Q IDCPSL3, 
FE_SC,SC_FE 



D DAL.SC, 
RtCT33_Q.ANDNOT.KC.F3 



24932 

24933 

24934 

24935 

24936 

24937 

24938 

24939 

24940 

24941 

24942 

24943 

24944 

24945 

24946 

24947 

24948 PROB.X 

24949 

24950 

24951 

24952 

24953 

24954 

24955 

24956 

24957 =00 

24958 PR0B.1: RCCT03 NOT.Q, 



;SAVE LENGTH 



SAVE MODE 

GO GET BASE OPERAND 



SAVE BASE ADDRESS 

GET CURRENT PSL 

MODE OPERAND TO FE, 10 TO SC 



PREVIOUS MODE TO D1-0 

SAVE PSL EXCEPT FOR CONDITION CODES 



*********************************************** 

* Patch no. 091, PCS 0D06 Trapped to UCS 1198 * 

*********************************************** 



D D.AND.KC.33.SCJU.U, 
LC.RCCT03 



CCR.SDfcsS, 
EALU_SC-FE,CLK.UBCC 



24959 
24960 
24961 
24962 
24963 
24964 
24965 
24966 
24967 
24968 
24969 
24970 
24971 
24972 
24973 
24974 
24975 =;END OF FPD RETURNS 



D D.SUKP, 

St KC.1B3, 

EACU.N?,CALL,J/PR0B.2 



D RCCPTE.VA3, 

St.ALU, 

FE JCC.FFF53, 

J/PR03.7 



D RCCPTE.VA3, 
St.ALU, 
FE"KC.FFF5j, 
J/PR08.7 



PREVIOUS MODE BITS TO D, SC 
LOAD LENGTH TO LATCHES 



NEGATIVE OF LENGTH TO Q 

SS=0 IMPLIES THIS IS FIRST PROBE 

COMPARE PREV MODE TO MODE OPERAND 



SAVE LENGTH -1 IN RC TEMP 
MOVE GREATER MODE TO 27-24 
SETUP BIT # OF FPD FLAG 
GO INIT FPD RETURN ADDRESS 

RETURN HERE IF ACCESS WILL FAULT 
GET FAULT PARAMTER FLAGS 

COPY INTO SC, 100 
SETUP MASK IN FE FOR FLAGS 



RETURN HERE IF ACCESS WILL FAULT 
GET FAULT PARAMETER FLAGS 

COPY INTO SC, TOO 
SETUP MASK IN FE FOR FLAGS 



ZZ-ES0AA-U4.0 ; PROBE .MIC [600.12043 

; P1W1 24. MCR 600.12043 ' 

; PROBE .MIC C600.12043 



K 3 
Probe instruction H-Jan-82 



„_ __ _ ....._.__ . ._ _.._ - Sequence 654 

MICR02 1L(03> 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 653 



Fiche 4 Frame K3 



Probe instruction 



: PROBE 



U 0D0A, 0859,0034.0180.F800,0090,4D08 

U ODOB, 0811,0030.0980.F918.0084,AA48 

U 0A48. 0Q01,123D,0180,F998,0000.0EEC 

U 0A49, 0000,003C,3D80,3COO,0000,008E 
U 0A4A, 0000,003C,0180,F800,0000,OEd8 

U OEEC. 0000,153C,3D80,3C00,0000,0DA7 
U OEED, OOO0,153C,3D8O,3C0O,O0O0.ODA7 

U OEEE, O810,O038,BDF0,2D00,OO00.08A9 
U OEEF, 0000,003C,3D80,3C00,0000.008E 



24976 ;HERE WHEN PROBE REFERENCE FAULTS 

24977 

24978 

24979 PR08.7: D D.AND.KC.83.RI6HT. 



StSC.ANDNOT.FE, 
CLR.UBCC 



24980 

24981 

24982 

24983 

24984 

24985 

24986 

24987 =00 

24988 

24989 

24990 

24991 

24992 

24993 

24994 

24995 

24996 J/FPD.RTN 

24997 =;END OF CALL CONSTRAINT 
24998 
24999 =100 



D D.OR.RCCT33, 
Sr_SCHCC23 

RCCT33 D, 
EALU?,tALL,J/PR08.8 



IDCPSL3J), 
J/NOP 



D=4 IF ACCESS VIOLATION, ELSE 
ISOLATE ACCESS 6 PTE FETCH FLAGS 
CLEAR EALU N BIT 



GET BACK PSL, SETTING Z IF ACCESS VIOL 
SC=0 IF NOT-VALID FAULT ON PTE FETCH 

CALL SITE FOR PROBE OR BACKUP.RGS 
UPDATE S«vED PSL WITH Z IF ACCESS Via 
FAULT IF SC.EQL.O. PROBE SECOND IF SS=0 

RETURN HERE FROM PROBE 
RESTORE ORIGINAL PSL 



-.•RETURN HERE AFTER RE6ISTERS BACKED-UP 



25000 PROB.8: IDCPSL3 D, 



25001 
25002 
25003 
25004 
25005 
25006 
25007 
25008 
25009 
25010 
25011 
25012 
25013 
250K 



RLOG. EMPTY?. J/BAKUP.RGS 



IDCPSL3 D. 

RL06. EMPTY? , J/BAKUP.RGS 



D.RCCT03, 

Q~IDCQ.SV3. 

J7PR08.4A 



IDCPSL3.D, 
J/NOP 



•;SC .EQL. 0, TAKE A FAULT 
; RESTORE PSL 



.•RESTORE PSL 



.-SC.NEQ.O, SS=0 — MUST PROBE OTHER PART 

;GET LENGTH -1 TO D 
;GET BASE ADDRESS TO Q 
; PROBE SECOND PART 

.-SC.NEQ.O, SS=1 — REPORT ON PROBE 

.-RESTORE PSL 



„ i 



ZZ-ESOAA-124.0 ; PROBE .MIC C600.12(K3 
P1W124.MCR 600.12043 MICR02 1L(03) 

PROBE .MIC £600,1204!] Probe instruction 



L 3 
Probe instruction 14-Jan-82 Fiche 4 Frame L3 Sequence 655 

14-Jan-82 15:30:16 VAX11/780 Micro ode : PCS 01, FPLA 0E, ULS124 Page 

: PROBE 



654 



U 0666, 0801,001C,81FO,2COO,0000,08A4 



U 066E, 0810,0038,1980,F908,0014,6A40 



U 08A4, OC13,0039,3DCO,3D10,0108,68A8 



U 08A5, 0000,003C, 3D80,3C00,0000,008E 



U 08A8, 0000,183D,B583,3COO,0000,OBED 



U 08A9, 001D,1B14,0082,F800,0304,6BED 



U OBED, 0018,0010,1980, OOCO,0010,ODOC 



U OBEF, 001B,001 0,1 980,1 000,001 0,0D0E 



25015 
25016 
25017 
25018 
25019 
25020 
25021 
25022 
25023 
25024 
25025 
25026 
25027 
25028 
25029 
25030 
25031 
25032 
25033 
25034 
25035 
25036 
25037 
25038 
25039 
25040 
25041 
25042 
25043 
2504* 

25045 
25046 
25047 
25048 
25049 
25050 
25051 
25052 
25053 
25054 
25055 
25056 
25057 



;HERE ON PROBE TO SETUP TEMPORARY PSL AND TEST ADDRESSES 



PROB.2: D D.CRNOT.HASK, 
Q IDCUSTACtt, 
J7PROB.3 



D RCCT1J, 

EXLU KCZEROJ.CLK.UBCC, 

J/PR0B.1 



=0 
PROB.3: 



IDCPSLJ.D, 

D_Q. 

Q RCCT2J, 

FE 0(A) , 

CAEUJ/PR08.4 



PR0B.6: IDCPSUJJ), 
J/NOP 

^-0 

PR0B.4: IDCFPDA3 D, 

SD NOT. SB, 

IR0?,CALL,J/PROB.5 



PR0B.4A:VA D+Q, 
SS.SD, 



=1101 
PROS. 5: 



FE KC.33, 
IR0?,J/PROB.5 



TEST.T8.RCHK, 

ALU 0-MCL"ZEROJ+1,CLK.UBCC, 

J/P&B.R1 



TEST.TB.WCHK, 

ALU 0+KCZEROJ*1,CLK,UBCC. 

J/PR8.W1 



-;EALU N=0 (D CONTAINS GREATER MODE) 
;SET FPD IN TEMPORARY PSL 
;6ET RETURN ADDRESS FOR FAULT 
;G0 SET THEM UP 

-;EALU N=1 (MODE OPERAND .GTR. PREV MODE) 
;6ET MODE OP FOR USE AS PROBE MODE 
;CLEAR EALU N SO UE DON'T LOOP HERE 



CALL SITE FOR PROBE SUBROUTINE 

SETUP TEMPORARY PSL 

GET FPD FAULT HANDLER ADDRESS 

GET BASE MOHESS FOR PROBE SUBROUTINE 

ARRANGE TO GET RCCT03 IN Q ON RETURN 

GO DO THE TEST 

ACCESS IS OK 

RESTORE ORIGINAL PSL, CC CLEARED 

THEN GO TO NEXT INSTRUCTION 

CALL SITE FOR BASE PROBE 
ESTABLISH FPD FAULT RETURN ADDRESS 
SET SD TO BECOME 1ST HALF DONE FLAG 
TEST FOR READ/WRITE ACCESSIBILITY 

BASE IS ACCESSIBLE, HOW ABOUT BASE+LEN 
SETUP BASE + LENGTH 
SET SS=1 TO FLAG 1ST PROBE DONE 
ARRANGE FOR RCCT33 (PSL) ON RETURN 
TEST FAR EXTENT 

IRO=0 (PROBER) 

PROBE READ ACCESSABILITY 

CLEAR ALU C31 



-;IR0=1 (PROBEW) 
.-PROBE WRITE ACCESSABILITY 
.-CLEAR ALU C31 



ZZ-ESOAA-124.0 ; PROBE .MIC £600,12043 



U ODOC. 0000,1D3C,0180,F800,0181,00D9 



U 0009, 081 0,003A,0180,F830,0381 ,0001 



U OOOB, 0C14,0039,B980,3DE1,2C00,0D10 



U OOFB, 0CO0,003C,BDFO,2C0O,0O00,00D9 



P1W124.MCR 600-12043 
PROBE .MIC C600,12043 



Frobe instruction 



M 3 
H-Jan-82 



Fiche 4 Frame M3 



Seguence 656 



* MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 



Probe instruction 



25058 
25059 
25060 
25061 
25062 
25063 
25064 
25065 
25066 
25067 
25068 
25069 
25070 
25071 
25072 
25073 
25074 
25075 
25076 
25077 
25078 
25079 
25080 



PROBE 

;HERE IS READ PROBE SUBROUTINE 

; ENTRY CONDITIONS: 

; VA= ADDRESS TO BE PROBED 

; FE= REGISTER NUMBER OF RC RE6ISTER TO BE IN D & VA ON RETURN 



Page 655 



PRB.R1 



FE.SCSC.FE, 
TB.TEST? 



=011*01 

PRB.R2: D RC(SC),VA ALU, 

St _FE,FE_SC, 

RETURN1 



RCCPC.SV3 PCPC VA, 
IDCD.SV3 D,D Q, 
SET.NEST.ERR, 
CALL,J/TBF.R 



=111*11 



D Q,Q IDCQ.SV3, 
J7PR8.R2 



GET RC ADDRESS READY 
IS ADDRES'i ACCESSIBLE? 

TB HIT AND ACCESS ALLOWED 
GET OUT SELECTED TEMP 
RESTORE ORIGINAL SC AND FE 
GO TO CALLER WITH OK RETURN 

TB MISS OR ACCESS VIOLATION 
SAVE PC WHILE FILLING TB 
SAVE D £ Q, TOO 
NOTE THAT PC NOT IN PC 
GO FILL TB 

RETURN HERE WHEN TB FILLED 
RESTORE REGISTERS USED 



ZZ-ESOAA-124.0 ; PROBE .MIC C600.1204I1 
; P1W124.MCR 600,12043 MICR02 1L(03) 



PROBE !mK C600,1204D 



U ODOD, 001A,80K.1D80.1000, 0010, ODOE 



U ODOE, 0000,1D3C,OD80,F800,0084,2119 



U 0(19, 0019,2314, 1D80,F800,0381,085C 



U 011B, OC14.00??,B980,3DE1,2COO,OD12 



U 013B, OCOO,003C,BDrO,2COO,0000,0119 



U 085C, 0810,003A,0180,F830,C381,0001 



U 085E, 001B,0010,1980, 1000, 0191, ODOE 



Probe instruction 



25081 

25082 

25083 

25084 

25085 

25086 

25087 

25088 

25089 

25090 

25091 

25092 

25093 

25094 

25095 

25096 

25097 

25098 

25099 

25100 

25101 

25102 

25103 

25104 

25105 

25106 

25107 

25108 

25109 

25110 

25111 

25112 

25113 

25114 

25115 

25116 

25117 

25118 

25119 

25120 

25121 

25122 

25123 

25124 

25125 

25126 

25127 

25128 



N 3 
Probe instruction 1-«-J*n-82 Fiche 4 Frame N3 Seguence 657 

14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 656 



: PROBE 

HERE IS WRITE PROBE SUBROUTINE 

ENTRY CONDITIONS: 
Q = ADDRESS TO BE FROBED 
VA= ADDRESS TO BE PROBED 

D = ADDRESS/2 ^ 

SC= 2, TO PROBE A LQNGWORD, OR 4, TO PROBE A QUADWORD 
C E= RC ADDRESS OF REGISTER TO BE LOADED INTO C & VA ON RETURN 

;RETURN1 IF ADDRESS WRITABLE, WITH: 

; D = RC REGISTER SELECTED BY FE 

; VA= RC RE6ISTER SELECTED BY FE 

; SC= ENTRY SC OR'D WITH 3 

; OTHER REGISTERS UNCHANGED 

.-EXIT TO MEM M6MT FAULT IF ADDRESS NOT WRITABLE 



PRB.W: 



ALU D.SXTCBYTEJ+KCSCJ , CLK.UBCC , 
TEST.T8.WCHK 



PR8.W1: SC SC.0R.KC.33, 
TB.TEST? 

=011*01 

PRB.W2: VA Q+KCSCD, 
SCFE,FE_SC, 
C3T?,J/PRB.W3 



RCCPC.SV3 PCPC.VA, 
IDCD.SVjJ5,DJ5, 
SET.NEST.ERR, 
CALL,J/TBF.W 



=111*11 



=0* 
PR8.W3: 



D Q,Q IDCQ.SV3, 
J7PR8.W2 



D RC(SC),VA ALU, 
St. FE,FE.SC, 

RE7URN1 



ALU 0-HCCZER03+1,CLK.UBCC, 
SC FE,FE SC, 
TE5T.TB.0CHK, 
J/PRB.W1 



CHECK FOR NEAR PAGE BOUNDARY 
IS THIS ADDRESS WRITABLE 



CONVERT 2 TO 3, OR 4 TO 7 
IS ADDRESS WRITABLE? 

TB HIT AND ACCESS ALLOWED 
GET ADDRESS OF OTHER END OF DATUM 
SAVE SC, LOAD IT WITH RC ADDRESS 
DOES DATUM CROSS PAGE BOUND? 

TS MISS OR ACCESS VIOLATION 
SAVE PC WHILE FILLING TB 

SAVE DM, TOO 
NOTE THAT PC IS SAVED 
60 FILL TB 

RETURN HERE AFTER FILLING TB 
RESTORE REGISTERS USED BY TBFILL RTN 
PROCEED, ACCESS IS VALID 

ALU C31-0 (NOT PAGE BOUNDARY) 
GET SELECTED TEMP FOR CALLER'S USE 
RESTORE SCftFE 
BACK TO CALLER 

ALU C31=1 (DATA CROSSES PAGE BOUNDARY) 
CLEAR C31 SO WE DON'T COME BACK HERE 
RESTORE SC&FE 

TEST OTHER SIDE OF PAGE BOUNDARY 
LOOP BACK TO COMPLETE THE TEST 



B 4 

ZZ-ESOAA-124.0 ; PROBE .MIC C.600,12043 Probe instruction 14-Jan-82 Fiche 4 Frame B4 

; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 

; PROBE .MIC [600.12043 Probe instruction : PROBE 



U 0010. 0O00.0O3C.BD80.3CO0.OO00.0A50 



Sequence 658 



Page 657 



U 0A50. 0018.1 C39.1D80.F9E8.0000.023C 

U Oa^I, 0010.0038.0180.0168.0082.0D11 
U 0A52. 0059.0034.65C0.F800.0000.0EA8 

U 0D11. 0000,1 D3C,0180,F800,0000.0039 

U 0039. OO1O,0O3A,B9F0,2D61,2A00,0020 

U 003B, 0818,0038,0180,F9DO,0000,OEA9 



25129 .-SUBROUTINE TO REFILL TB FOR READ PROBE 

25130 

25132 TBF.R: IDCQ.SV3J) -SAVE Q REGISTER 

25133 

25134 * *********************************************** 

25135 ; * Patch no. 005. PCS 0010 trapped to WCS 1144 * 

25136 * *********************************************** 

25137 ' 

25138 =00 ;00 _ ; AND SC 

25139 RCCSC.SV3 KCSC3, 

25140 CALL.PSL.B00E7.J/6ET.PTE 
25141 
25142 TBF.R2: ;01 .-SUCCESSFUL RETURN 



SC RCCSC.SV3, 
TE5T.TB.RCHK, 
J/T8F.R1 

;10- 

Q D.AND.KC. 103. RIGHT, 

J7M.FLT.B 



25143 

25144 

25145 

25146 

25147 

25148 

25149 

25150 

2515"; =;END OF SUBROUTINE CONSTRAINT 

25152 

25153 

25154 TBF.R1: TB.TEST? 

25155 

25156 =11*01 ; .-ACCESS IS ALLOWED 

25157 PCfcVA RCCPC.SV3, .-RESTORE PC 

25158 Q IDC5.SV3, ; GET SAVED D REG 

25159 CUR. NEST. ERR, RETURN20 ;G0 BACK TO PROBE POINT 
25160 

25161 ; .-ACCESS VIOLATION! 

25162 RCCPTE.VA3 KC.83, ;SET CODE ACCORDINGLY 

25163 D KC.83. 

25164 J7M.FLT.PRB 



.•RESTORE SAVED SC 

; CHECK FOR ACCESS VIOLATION 



.-FAULT RETURN 

.-SET ACCESS VIOLATION IF APPROPRIATE 

;G0 TAKE THE FAULT 



,-IS THERE AN ACCESS VIOLATION? 



ZZ-ESOAA-124.0 ; PROBE .MIC C60O.12043 
; P1W124.MCR 600.12043 — — - -- 
; PROBE .MIC C600. 12043 



U 0D12. 0OO0,003C,BD8O,3C0O.OO00,0A68 



C 4 
Probe instruction 14-Jan-82 



... . ._ Sequence 659 

MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 24 Page 658 



Fiche 4 Frame C4 



Probe instruction 



: PROBE 



U 0A68, 0018,1C39.1D80.F9E8,0000,023C 

U 0A69, 0000,003D.0180,1000,0000,OD6E 

U 0A6A. 0819.0030/. >80.F800,0000,OEA3 

.j 0AG8, 0010,003A,B9F0.2D61,2AOO,0020 



25165 ;HERE IS SUBROUTINE TO FILL TRANSLATION BUFFER FOR A WRITE PROBE 
25166 

25167 ; ; 

25168 TBF.W: IDCQ.SV3 D ;SAVE Q REGISTER 
25169 

25170 * *********************************************** 

25171 ; * Patch no. 006, PCS 0D12 trapped to UCS 1145 * 

25172 * *********************************************** 
25173 

25174 =00 
25175 
25176 
25177 
25178 
25179 
25180 
25181 
25182 
25183 
25184 
25185 

25186 ; ; SUCCESS RETURN FROM SETTING M.BIT 

25187 TBF.X: PC8VA RCCPC.SV3, ;RESTORE PC 

25188 Q IDE15.SV3. ; GET SAVED D REG 

25189 CCR.NEST.ERR,RETURN20 ;60 BACK TO PROBE POINT 
25190 

25191 .LIST ;Re-enabte full listing 



RCCSC.SV3 KCSC3, 

CALL ,PSL .MODE? , J/GET .PTE 



TEST.TB.WCHK, 
CALL, J/TEST. PTE. W 



D D.OR.KC.43, 
J7M.FLT.A 



; AND SC FOR REFILL ROUTINE 



•; SUCCESS ON GETPTE. UPDATE M.BIT 
;DOES THIS PTE ALLOW WRITE? 



;FLAG MEM MGMT FAULT HAD WRITE INTENT 
;60 TAKE THE FAULT 



D 4 

ZZ-ESOAA-124.0 ; MOVPR .MIC C600J2043 MOVPR.MIC 14-Jan-82 Fiche 4 Frame D4 Sequence 66G 

; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 659 

; MOVPR .MIC C600.12043 MOVPR.MIC 

25192 .TOC 'MOVPR.MIC" 

25193 .TOC Revision 1.5" 

25194 ; P. R. Guilbault 
25195 

251% .NOBIN 

25197 .TOC " Revision History" 

25198 

25199 ; 01 Remove absolute jumps. 

25200 ; Comment patch no. 096 to add PRN A X3F for T8 miss check. 

25201 ; 00 Start of history 



25202 



; 25203 .BIN 

;25204 .NOLIST .-Disable listing of PCS code for quickie assemblies 



ZZ-ESOAA-124.0 ; MOVPR .MIC C60O.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fkhe 4 Frame E4 Seguen 

; P1U124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 



U 0088. 0000,1C3D,0180.FA70,0200,003E 

U 00A8. 0018,0018.01 C0,42F0,OOO0,0D14 
U 0D14, 0001.003C,0180.F983,0000,OD15 
U 0D15, 0000,003C.E580.4000,0084,6D16 



E 4 



ce 661 



; MOVPR !MIC C600.12043 



SVP/LDPCTX. MF/MTPR : SVPCTX - Save Process Context 

25205 .TOC " SVP/LDPCTX, MF/MTPR : SVPCTX - Save Process Context' 

25206 

25207 ;HERE FROM A-FORK TO SAVE REGISTERS IN PCB 

25208 

25209 088: 

25210 SVPCTX: VA RCSP3, 



Page 660 



25211 

25212 

25213 0A8: 

25214 

25215 

25216 

25217 

2521 6 

25219 

25220 

25221 

25222 

25223 

25224 



PSC.MODE? . CALL . J/KERNEL . CHK 



DCL0NG3 CACHE, 
RCSP3jJUKC.8J.RLOG. 

Q_ALU 



RCCT03 D, 
VA VA+5 



DCLONG3 CACHE, 
SC KC.1J3 



READY TO GET PC & PSL FROM STACK 
AFTER VALIDATING THIS USER 

THIS ONE'S OK 
GET SAVED PC FROM STACK 
UPDATE SP ACCORDING TO 2 POP'S 
HOLD UPDATED SP VALUE 



SAVE STACKED PC 
ADDRESS THE STACKED PSL 



GET STACKED PSL 

GET BIT * (26) OF PSL<IS> BIT 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600. 12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame F4 Seguence 662 

; P1W1 24. MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 24 Page 661 

; MOVPR .MIC [600. 12043 SVP/LDPCTX, MF/MTPR : SVPCTX - Save Process Context 



U 0D16. OC01,1C3C.0180,F988,0000,OOBD 

U OOBD, 0000,003C.E9FO,2COO,0000,OD20 
U OOBF, OOOO,OO3C,3DF0,2CO0,O0OO,OD18 



F 4 



U 0D18, 0801,201C,A180,3COO,0000,OD19 
U 0D19, 0BO0,0O3C,81F0,2C00,O0O0,0D1A 

U 0D1A, 0B19,0O34.9180,F800,0010,0D1B 

U 0D1B, 0001,213C,6580,FAFO,0084,68AC 
U 08AC, 0000,003C, 3D8C3C00, 0000, OOBD 
U 08AD, 0801,001C,0180,F800,0000,08AC 



25225 .HERE HAVIN6 OBTAINED PC AND PSL FROM STACK. DO WE NEED TO SWITCH 

25226 ; TO THE INTERRUPT STACK? 

25227 

25229 RCCT1 3J>,~~ 

25230 DO, 

25231 P5L.M0DE? 
25232 

25233 =11101 . 

25234 SVPC.1: Q IDCPCBB3, 

25235 J7SVPC.4 
25236 
25237 

25238 Q.IDCPSL3 
25239 

25240 ;HERE IF THE INSTRUCTION WAS EXECUTED FROM THE KERNEL STACK. WE MUST 

25241 ;GET ONTO THE INTERRUPT STACK BEFORE PROCEEDING 
25242 
25243 
25244 SVPC.2: IDCKSPJ J>, 



.-SAVE STACKED PSL 

.•UPDATED STACK POINTER READY TO STORE 

.-ARE WE ON THE INTERRUPT STACK? 

•;PSL<IS>=1 
.•PREPARE TO STORE INTO PCB 



;PSL<IS>=0 

.-MUST GET ONTO INTERRUPT STACK 



d_q.ornOt.mask 



D.D.SWAP. 
QIDCISP3 



ALUD.AND.KC.1F003, 
L0NG,CLK.UBCC, 
D D.SWAP 



25245 
25246 
25247 
25248 
25249 
25250 
25251 
25252 
25253 
25254 
25255 
25256 
25257 
25258 
25259 
25260 

25261 =0 ; 

25262 SVPC.3: IDCPSL3 D, 

25263 J/SVPC.T 
25264 

25265 ; 

25266 D D.ORNOT.MASK, 

25267 J7SVPC.3 



RCSPJ Q, 

SCJCC7103, 

Z? 



SAVE SP AS KSP 
SET PSL<IS> 



RE-ARRANGE PSL FOR TESTING IPL FIELD 
GET ISP READY AS NEW SP 



CHECK IPL FIELD FOR ZERO 
RESTORE FORMAT OF PSL 



SETUP ISP AS SP 

GET 16 FOR SETTING IPL TO 1, IF NEEDED 

IS THE IPL FIELD ZERO? 

ALU Z=0. IPL FIELD IS NON-ZERO 
STORE UPDATED PSL, THEN GO SAVE REGS 



;ALU Z=1. IPL FIELD IS ZERO 

;SET BIT 16 TO GIVE IPL = 1 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600, 12043 



. P1W124.MCR 600.12043 
; MOVPR .MIC [600. 12043 



U 0D20, 0O01,2O3C,2D80,F8O0,O284,6D21 



U 0021, 0O0O,0O3C,01F0.24O0,OO80,CD22 



U 0D22, OCOO,003C,F180,F800,0114,4D24 



U 0D24, 0000,1 23C,0180,A800,0000,08F8 



U 08FB, 0000,003C, 01 F 0,2403, 0080, CD22 



6 4 
SVP/LDPCTX. MF/MTPR14-Jan-82 



Ffche 4 Frame 64 



MICR02 1LC03) 14-Jan-82* 15:30:16 VAX1 1/780 Microcode : PCS 01, FPU OE, WCS1 24 
SVP/'.DPCTX, MF/MTPR : SVPCTX - Save Process Context 

25268 ;HERE TO BEGIN STORING REGISTERS INTO THE PROCESS CONTROL BLOCK 
25269 

25270 ; ; 

25271 SVPC.4: SCJCC.283, ;SET ID BUS ADDRESS OF KSP 

25272 VAJJ ;GET PHYSICAL ADDRESS OF PCS 
25273 
25274 



Sequence 663 



Page 662 



U OBFF, 0800,003C, 8980, FA03,0195,6D25 



25275 
25276 
25277 
25278 
25279 SVPC.5: DO, 



25280 

25281 

25282 

25283 

25284 

25285 

25286 

25287 =1011 

25288 

25289 

25290 

25291 

25292 

25293 

25294 

25295 

25296 

25297 

25298 



Q ID(SC), 
St_$C+1 



FE SC.ANDN0T.KC.FFFC3, 
CLR.UBCC 



CACHE. P DCL0NG3, 
EALU.Z? 



Q ID(SC), 
St.SC+1 , 
VA VA+4, 
J/5VPC.5 



SC_FE, 
FE KC.D3, 
CLR.UBCC. 
D RCR03, 
V* VA+4 



;GET KSP READY TO STORE 
.•ADDRESS NEXT SP 



; READY SP FOR STORING TO MEMORY 
; CHECK FOR 4 POINTERS STORED 



STORE A POINTER 
SHOULD WE STORE MORE? 

EALU Z=0 (MORE TO GO) 
GET NEXT POINTER 
BUMP ADDRESS 
ADDRESS TO STORE INTO 
LOOP TO STORE ANOTHER 

EALU Z=1 (ALL SP'S STORED) 
CLEAR SC (REGISTER NUMBER) 
SET TERMINATING VALUE 
FORCE EALU Z*0 
GET FIRST REGISTER TO STORE 
BUMP ADDRESS FOR IT 



ZZ-ESOAA-124.0 ; MOVPR .MIC C6O0.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame H4 Seguen 
; P1U1 24 .MCR 600.12043 MICRQ2 11(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 
; MOVPR .MIC C600, 12043 SVP/LDPCTX. MF/MTPR : SVPCTX - Save Process Context 

25299 ;HERE TO STORE GENERAL RE6ISTERS INTO THE PCB 

25300 

25301 



H 4 



ce 664 



Page 663 



U 0025. 0000.1 23C, 01 80.A800.0080.CCOB 

U OCOB, 0800.003C.0180.F86B.0010.AD25 

U OCOF, 0810.0038.0180.F903.0000.0D26 
U 0026, 0000,003C,0180.A800.0000,OD28 

U 0D28, 0810,0038.0180,F90B,0000,OD29 
U 0D29, COOO,003C,0180,A804,4000.0062 



25302 SVPC.6: CACHE. P.DCL0NG. 1 



25303 

25304 

25305 

25306 =1011 

25307 

25308 

25309 

25310 

25311 

25312 

25313 

25314 

25315 

25316 

25317 

25318 

25319 

25320 

25321 

25322 

25323 

25324 

25325 

25326 



SC SC+1 , 
EACU.Z? 



R(SC), 

VA VA+4 

EACU I SC-FE.CLK.UBCC, 

J/SVPC.6 



RCCT03. 
VA.VA+4 

CACHE, P.DCLON63 



D RCCT13, 
VA.VA+4 



CACHE. P DCLON63. 
CLR.IB.OPC. 
PC PC+1.J/IRD 



STORE A REGISTER 
BUMP REG NUMBER 
LAST ONE? 

EALU Z=0, MORE REG'S TO GO 
GET A REGISTER 
BUMP STORAGE ADDRESS 
TEST FOR LAST ONE 
LOOP BACK 

EALU Z=1. R0-R13 ALL STORED 
GET STACKED PC 



.-STORE STACKED PC INTO PCB 



;GET STACKED PSL 
.-BUMP ADDRESS 



.-STORE STACKED PSL INTO PCB 
;G0 ON TO NEXT INSTR 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 
; P1WT24.HCR 600.12043 MICR02 1L 
; MOVPR .MIC C600.12043 SVP/LDPCTX, MF/MTPR 



I 4 
SVP/LDPCTX, MF/MTPR14-Jan-82 



tww„ie.w"*-» ...r/un-v.n. n. rn.r n i,-»,,i-v t Fiche4 Frame 14 Seguence 665 

; PI WT24 .NCR 600112043 WCR02 1L<03) _14-Jan-82__15:3Q:16 _ VAX11/780 Microcode : PCS 07, FPLA 0E, WCS124 Page 664 



U 0089. 0000.003C.E9F0.2C00.0000.04C4 



U 04C4, 0001. 3C3D.2D80.F800.1 684. 603E 



U 04E4, 0000.173C.0180.C800.0100.CC18 



U 0C1B, 0000.003C.0180.3403. 1481. 64E4 



U 0C1F. 0018.O038,7580.F800.0182,0C29 



U 0D2A, 0000,123C.0180.C800.0080,CC28 



U CC2B, 0001.003C.0180.F8E8.0010.AD2A 



U 0C2F, 0001. 003C.7D80.F8EB, 0084, 6D23 



: LDPCTX - Load Process Context 

SVP/LDPCTX. MF/MTPR : LDPCTX - Load Process Context" 



25327 .T0C 

25328 

25329 ;HERE FROM A-FORK TO LOAD PROCESSOR REGISTERS FROM PC8 

25330 

25331 089: ; — 

25332 LDPCTX: Q.IDCPCBB3 
25333 

25334 =0***** ; 

25335 VA Q. 

25336 SC KC.283.STATE KC.283, 

25337 PSL\M0DE?.CALL,37KERNEL.CHK 
25338 
25339 



ID(SC) D, 

VA..VA+5, 

SC FE.STATE.FE, 

J/CDPC.1 



FE.SC, 

SC KC. 203. ALU. 

J/CDPC.9 



25340 LDPC.1: DCL0NG3.CACHE.P, 

25341 FE SC+1, 

25342 ST*TE2? 
25343 

25344 =1011 
25345 
25346 
25347 
25348 
25349 
25350 
25351 
25352 
25353 
25354 
25355 

25356 LDPC.2: DCL0NG3 CAC'JE.P. 

25357 SC SC+1 7 

25358 EArL'.Z? 
25359 

25360 =1011 

25361 LDPC.9: R(SC) D. 

25362 VA VA+4, 

25363 EAL"U SC-FE.CLK.U8CC. 

25364 J/LDPC.2 
25365 

25366 ; 

25367 R(SC) D. 

25368 VA VA+4. 

25369 SC~Kt.1§3 



GET PHYSICAL ADDRESS OF PCS 



ITS LEGAL. LOAD PCS BASE ADDRESS 

SETUP ID BUS ADDR OF FIRST SP 

MAKE SURE THIS INSTRUCTION IS LEGAL NOW 



GET NEXT SP VALUE FROM PCS 
COUNT ID ADDRESS TO NEXT 
WRITTEN ALL 4? 

EALU Z=0. LOAD ANOTHER SP 
WRITE NEXT STACK POINTER 
ADVANCE ADDRESS TO NEXT 
GET NEXT STACK POINTER ADDRESS 
GO READ ANOTHER 

EALU 2*1. BEGIN LOADING REGISTERS 
USE LEFTOVER X'2C TO TERMINATE LOOP 
SETUP INITIAL REGISTER ADDR 
BEGIN LOOP 



GET NEXT REGISTER 
COUNT TO ITS ADDRESS 
HAVE WE GOT TO 13 YET? 

EALU 2=0. MORE REGS TO GO 

LOAD NEXT 

ADVANCE ADDRESS 

CHECK FOR LAST TRANSFER 

LOOP BACK 

EALU Z=1. STORE REG 13 
LOAD FINAL REGISTER 
ADVANCE ADDRESS TO SAVED PC 
GET 24 FOR BUILDING MASK 



J 4 



ZZ-ESOAA-124.0 ; MOVPR .MIC [600. 12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame J4 Seguence 666 

; P1W124.MCR 600.12043 MICR02 1L(03> 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE. WCS1 24 Page 665 

; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR : LDPCTX - Load Process Context 



U 0D2B. 0003,0010,0180,C988,0000,OD30 

U 0030, 0001.003C,0180,F993,0000,OD31 
U 0031, 0000,003C,0180,C300.0000,OD32 

U 0032, 0000.003C,C180,3C03,0000,0425 

U 0425. 0000.003D.0180.C800.0084.6548 
U 0435. 0000,003C,0180,F800,0000,0106 
U 0430, 0000,003C,0180,F803, 0000,0444 



25370 .-HERE LDPCTX HAS LOADED THE STACK POINTERS AND GENERAL REGISTERS 

25371 ; FROM THE PROCESS CONTROL BLOCK INTO INTERNAL REGISTERS. NOW THE PC AND 

25372 ; PSL. THEN THE MAPPING REGISTERS MUST BE OBTAINED FROM THE PCB. 
25373 



25374 

25375 

25376 

25377 

25378 

25379 

2538C 

25381 

25382 

25383 

25384 

25385 

25386 

25387 

25388 

25389 =00*** 

25390 

25391 

25392 

25393 

25394 -:10*** 

25395 

25396 

25397 

25398 



DCL0N63.CACHE.P, 
RCCT130+MASK+1 



VA VA+4, 
RCrT23_D 



DCL0NG3CACHE.P 



VA VA+4, 
IDrT03_D 



DCLONGJ CACHE.P, 
SC KC.83, 
CACL.J/WPR.2 



J/RSVOPR 
VA.VA+4 



GET SAVED PC FROM PCB 
GET 1S IN BITS 31-24 



ADVANCE ADDRESS TO SAVED PSL 

SAVE PCBCPC3 FOR PUSHING ONTO STACK 



GET PCBCPSL3 



ADVANCE ADDRESS TO POBR 

SAVE PCBCPSL3 FOR PUSHING ONTO STACK 



GET POBR VALUE 

SET PROC REG # OF POBR 

GO LOAD POBR 

RETURN HERE IF POBR VALUE ILLEGAL 
BOMB 

RETURN HERE WITH POBR LOADED 
ADVANCE ADDRESS TO POLR & AST 



K 4 

ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame K4 Sequence 667 
; P1U1 24. MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 666 
; MOVPR .MIC £600,12043 SVP/LDPCTX, MF/MTPR : LDPCTX - Load Process Context 



U 0444, 0010,0039,01 CO, C908, 0000, 0445 
U 0454, 0OOO,O03C,0180,F800,0O00,0106 

U 045C, 00O0,O03C,F580,C800,0084,64A5 

U 0445, 081D,0025,0180,F98B,0000,0553 
U 0455, 0000,003C,0180,F800,0000,0106 

U 045D, 0810,0038,D980,F908,0184,6549 

U 04A5, O818,O039,45E0,F803,0000,0D53 
U 0435, 0000,003C,0180,F800,0000,0106 

U 048D, 0OO0,O03C,8DF8,C800,0084,65A1 



25399 ;HERE AFTER OBTAINING PC, PSL, AND POBR. 
25400 

25401 =00*** . 

25402 DCLONG3 CACHE.P, 

25403 Q RCCTtt, 

25404 CAU.J/LDPC.3 
25405 

25406 =10*** 

25407 J/RSVOPR 
25408 
25409 

25410 DUONG) CACHE. P, 

25411 SC KC.A3, 

25412 J/CDPC.4 
25413 

25414 =00*** 

25415 LDPC.3: RCCT13 D.ANDNOT.Q, 

25416 D D.SU&>, 

25417 V* VA+4, 

25418 CACUJ/WPR.6 
25419 

25420 =10*** 

25421 J/RSVOPR 
25422 

25423 ; 

25424 DRCCT13, 

25425 St KC.93,FE_EALU, 

25426 J/QPR.3C 
25427 

25428 =00*** ; 

25429 LDPC.4: QJ>, 

25430 D'Kt. 80003, 

25431 V* VA+4, 

25432 CACL,J/WPR.2A 
25433 

25434 =10*** ; 

25435 J/RSVOPR 
25436 

25437 ; 

25438 DCL0NG3.CACHE.P, 

25439 0, 

25440 St KC.1F3 



;GET POLR AND AST 

.GET MASK FOR SEPARATING THEM 



.•RETURN HERE AFTER POLR SET UP 

"GET P18R 

•SET UP PROC REG # OF P18R 



;SAVE POLR IN T1 
;GET AST INTO LOW BYTE 
.-ADVANCE ADDRESS TO P1BR 
;G0 LOAD AST LEVEL 

-.•RETURN HERE IF AST LEVEL OUT OF RANGE 



.•RETURN HERE HAVING SET UP ASTLVL 

;GET POLR BACK 

;SET UP ITS PROC REG NUMBER 



.-SAVE P1BR IN Q 
.•BEGIN BUILDING 2**23 
.•ADVANCE ADDR TO P1LR & PME 
;G0 LOAD P1BR 

.-HERE IF P1BR IS ILLEGAL 



P18R LOADED OK 

GET P1LR & PME 

CLEAR Q FOR SHIFTING IN D31 

SETUP 31 IN SC FOR CLEARING PME 



L 4 



ice 668 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame L4 Seguenc 

; P1U124.MCR 600,12043 MICR02 1L<03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPU 0E, WCS124 Page 667 

; MOVPR .MIC C600, 12043 SVP/LDPCTX, MF/MTPR : LDPCTX - Load Process Context 



U 05A1, OF01,0035,0128,F988,0000.01AA 
U 0581, 000O,O03C,0180,F800,0000,0106 

U 05B9, 0800,1 C3C,E580.FA70,0084,60DD 

U 01AA, OOA1,203D.31FO,2D80,0000,OD71 

U 01BA, 0810,0038,0580, F908,0184,A549 



25441 ;HERE AFTER LOADING POBR, POLR, AND P18R. 
25442 

25443 =00*** 

25444 RCm3D.AND.MASK, 

25445 Q_Q.LEFT,SI/ASHL, 

25446 D"0, 

25447 CAtL.J/LDPC.5 
25448 

25449 =10*** 

25450 J/RSVOPR 
25451 

25452 ; 

25453 D RCSP3. 

25454 St KC.1A3, 

25455 PSL\MODE?,J/LDPC6 
25456 

25457 =01*** ; 

25458 LDPC.5: RCCT03 Q.LEFT3, 

25459 Q IDCCES3, 

25460 C*LL,J/WPR.9 
25461 

25462 ; — 

25463 D RCCT13, 

25464 St SC-KC.13,FE.EALU, 

25465 J/QPR.3C 



CLEAR PME BIT IN P1LR 

GET PME INTO 00 

PREVENT ERROR RETURN FROM LOADING PME 



; ERROR RETURN FROM LOADING P1LR 



SUCCESS RETURN FROM LOADING P1LR 
GET SP AVAILABLE FOR STORING 
GET BIT # (26) OF PSL<IS> 
IS PSL<IS> SET? 



SAVE 8* PME 

GET CPU REG, WHICH CONTAINS PME 

GO STORE PME 

RETURN HERE FROM SETTING PME 
GET P1LR 

GET PROC REG # (08) OF P1LR 
GO STORE P1LR 



ZZ-ESOAA-124.0 ; MCWR .MIC [600.12043 SVP/LDPCTX. HF/MTPR14-Jan-82 Fiche 4 Frame M4 Seguence 669 

; P1W1 24. MCR 600,12043 KICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 

; MOVPR .MIC C600, 12043 SVP/LDPCTX, MF/MTPR : LDPCTX - Load Process Context 



M 4 



668 



U OODD. O0OO.O03C,3DF0,2C00.0O00,0D38 
U OODF, 1000,003C, 49F0.2C00,0000,01CA 

U 01 CA, OFO0,O03D,7580,F800,0104,6D73 
U 01DA. 0000,003C,C1FO,2E70,0000,OD34 

U 0034, 0C13,O0OO,1180,F800,0200,0D35 
U 0D35, 0010,0038.01 C0,3110,0OO0.OD36 

U 0036, OC18,0004,018C,FAFO,0200,03FD 

U 0D38, 0801,2034,B180,3COO,0000,OD39 
U 0039, 0000,003C,A1FO,2COO,0000,OD3A 

U 003A, 0001, 203C,3O80,3EF0, 0000, 000F 



25466 ;HERE ALL THE REGISTERS HAVE BEEN LOADED FROM THE PC8. 

25467 ;IF PSL<IS> IS SET, WE MUST GET OFF THE INTERRUPT STACK 
25468 

25469 =11101 ; ;PSL<IS>=1 

25470 LDPC.6: Q IDCPSL3, ; PREPARE TO CLEAR IT 

25471 J7LDPC.8 
25472 

25473 ; ;PSL<IS>-^0 

25474 LDPC.7: Q IDCTBER03, .-PREPARE TO SET TB INVALIDATE BOTH 

25475 STOP. IB 

25476 

25478 ~ FE KC.203, -LOOP COUNT FOR CLEARING PROCESS SPACE 

25479 D 0, ; CHANGE NOTHING IN TBERO 

25480 CALL, J/WPR. 108 ;G0 INVALIDATE TB 
25481 

25482 ; ;RETURN FROM TB INVALIDATION 

25483 LAB RCSP3, ;GET KERNEL SP TO LATCH 

25484 Q IDCT03 ;GET SAVED PSL FROM PCB 
25485 

25486 .-FINALLY, WE ARE ON THE KERNEL STACK. PUSH ON PSL AND PC FROM PCB 
25487 



VA LA-KC.43, 

08 



CACHE DCL0NG3, 
CLRCCT23 



RCSP3&VA LA-KC.83.RL0G, 

DO, 

J7ST0R.L 



READY TO PUSH PSL 
GET PSL INTO D 



PUSH PC8CPSL3 ONTO STACK 
GET PCB r .PCl 



READY TO PUSH PCBCPC3 

GET DATA READY 

STORE, THEN GO TO NEXT INSTR 



25488 

25489 

25490 

25491 

25492 

25493 

25494 

25495 

25496 

25497 

25498 

25499 

25500 

25501 ;HERE TO GET ONTO THE KERNEL STACK FROM THE INTERRUPT STACK 

25502 

25503 ; ; 

25504 LDPC.8: IDCISP3.D, ;SAVE SP AS ISP 

25505 D Q.AND.MASK ;CLEAR IS BIT IN PSL 
25506 

25507 ; ; 

25508 Q IDCKSP3 ;GET KSP 
25509 

2551 ; ; 

25511 IDCPSL3 D. ;NOU OFF INTERRUPT STACK 

25512 RCSP3 QT ; SETUP KSP AS CURRENT SP 

25513 J/LDPr.7 ;REJOIN KERNEL FLOW 



N 4 
ZZ-ES0AA-124.O ; MOVPR .MIC £600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame N4 Seguen. 
; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-&2 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 
; MOVPR .MIC C600. 12043 SVP/LDPCTX, MF/MTPR : MP* - Move From Processor Register 



U 02C7, 0000,1C3D,0180,F800,0000.003E 

U 02E7, 0000,003D,0180,F800,0000,0500 

U 02F7, 0000,003C,0180,F800,0000,0106 

U 02FF, FCOO,003f ,C1FO,F847,0000,0200 



Sequence 670 



Page 669 



U 0500, 0059,0001 ,0180,F980,0196,6D7B 
U 0502, 0000,003E,01FO,2400,0000,0018 
U 0503, 0000,003E,01CO,FA70.0000,0018 
U 0508, 0000,003E,91FO,2COO,0000,0018 
U 0509, 0O00,O03E,F1F0,2COO,0000,0018 
U 050A, 0818, 0038,4580, F800, 0000, 0D3B 
U 0508, 0898,0038,4580,F800,0000,OD41 



SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register' 



25514 .TOC 

25515 

25516 ;6ET HERE WITH PROCESSOR REGISTER ADDRESS IN D 

25517 

25518 2C7: 

25519 MFPR: 
25520 

25521 2E7: 
25522 
25523 

25524 2F7: 
25525 
25526 

25527 2FF: 
25528 
25529 
25530 

25531 ;HERE IS RPR SUBROUTINE, yHICH DOES THE WORK OF MFPR 

25532 ;IT IS A SUBROUTINE SO AS TO BE USABLE BY THE CONSOLE INTERFACE 
25533 

25534 =000000 ; 

25535 RPR: SC DHCC.83,CLK.UBCC. 

25536 RCrT03_ALU.RIGHT, 

25537 FEXC.83, 



PSL .MODE? , CALL ,J/KERNEL . CHK 

CALL,J/RPR 

J/RSVOPR 



D Q, 
B.FORK 



.•SHOULD UE ALLOW THIS OPERATION? 

.•RETURN FROM KERNEL CHK MEANS OK 
;60 READ REGISTER 



;TAKE RESERVED OPERAND TRAP 
•SUCCESS. WRITE RESULT 



25538 CACL,J/SELPR 
25539 

25540 =000010 ;• 

25541 ID(SC), 

25542 RPTURN18 
25543 
25544 

25545 Q RCSP3, 

25546 RPTURN18 
25547 

25548 =001000 ;• 
25549 
25550 
25551 
25552 
25553 
25554 
25555 
25556 
25557 
25558 
25559 
25560 
25561 
25562 



.-MAKE SPACE FOR MANY REGISTER NUMBERS 

;IS THIS A STACK POINTER? 

.•SAVE BITS 2-1 IN RC 

.•READY FE TO RESTORE PRN IN SC 

;GO SELECT PROCESSOR REGISTER 



Q IDCP0BR3, 
RETURN18 



Q IDCP0LR3. 
RETURN18 



-;REG .LSSU. 8, STACK POINTER 
.-GET SELECTED STACK POINTER 



-;REG * .EQL. CURRENT MODE 
;GET CURRENT STACK POINTER 



; 08 • POBR 

; PROCESS BASE REGISTER 
;RETURN IT 

-09: polR 

.-PROCESS LENGTH REGISTER 



D KC. 80003, 
J7RPR.2 



D KC.80003.RIGHT2, 
J7RPR.3 



**0A* P1BR 

•PROCESS 1 BASE REGISTER 
.•BEGIN BUILDING 2**23 

**0B* P1LR 
•BEGIN BUILDING 2**21 



ZZ-ESOAA-124.0 ; MOVPR .MIC [600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame 85 Sequence 671 

; P1U124.HCR 600-1204D RICR02 1L(03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPU OE, WCS124 Page 

; MOVPR .MIC C600.1204D SVP/LDPCTX. MF/MTPR : MFPR - Move From Processor Register 



B 5 



670 



U 050C. 0O0O.0O3E,99F0.2COO.000O,O018 
U 0500. 0000,003E,F9F0.2COO,0000.0018 

U 0510, 0000.003E.E9FO,2COO,0000,0018 

U 0511. 0O00,0O3E.£DF0.2C00,O000.0018 

U 0512. 0000.003C.6580.F800.0084.6D43 

U 0513. 0OOO.0O3C.31FO.2CO0.OO00.0D48 
U 0514, 0000.003E.0180.F800.0000.0010 

U 0515. 0O0O.0O3E,39F0,2CO0,0000,0018 



25563 ;MFPR CONTINUED 

25564 

25565 

25566 Q IDCSBR3, 

25567 RETURN18 
25568 
25569 

25570 Q IDCSLR3. 

25571 RFTURN18 
25572 

25573 ;0E & OF ARE SELECTED OUT BY SELPR 
25574 

25575 =010000 ; 

25576 Q IDCPCBB3, 

25577 RETURN18 
25578 
25579 
25580 
25581 
25582 
25583 
25584 
25585 
25586 
25587 
25588 
25589 
25590 
25591 
25592 
25593 
25594 
25595 
25596 
25597 
25598 ; 16 & 17 ARE SELECTED OUT BY SELPR 



Q IDCSCBB3. 
RETURN18 



SC KC.103. 
J/&PR.5 



Q IDCCES3. 
J7RPR.6 



>*0C* SBR 
•SYSTEM BASE REGISTER 



-;0D: SLR 
.•SYSTEM LENGTH REGISTER 



•;10: PCBB 
.'PROCESS CONTROL BLOCK BASE 



"* 11 • SCBB 
•SYSTEM CONTROL BLOCK BASE REGISTER 



-;12: IPL 
.•SETUP 16 IN SC FOR SHIFTING 



•;13: ASTR 
.•ASYNCRONOUS SYSTEM TRAP REGISTER 



RETURN10 



Q IDCSIRD. 
REPJRN18 



;14 : SIR r 

.•CAN'T READ REQUEST NUMBER 

; is., si SR 

.-SOFTWARE INTERRUPT SUMMARY REGISTER 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame C5 Seguei 

; P1U124.MCR 600,12043 MICRC2 1L(03) K-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 24 



C 5 



nee 672 



i MOVPR !MIC C606, 12043 



U 0518, 00O0,0O3C,29F0,2CO0.O000,0D49 
U 0519, O00O,0O3E,25F0,2C0O,000O,0O18 
U 051A, 0000, 003E,2DF0, 20)0,0000,0018 

U 051B, O018,0O38,O5F0,2C00,001O,0D48 
U 051C, 0000,003E,0180,F800,0000,0010 
U 051D, 0000,003E,0180,F800,0000,0010 

U 0520, 0000,003E,11FO,2COO,0000,0018 

U0521, 0000,003E,15FO,2COO,0000,0018 

U 0522, 0000,003E,19F0,2C00, 0000,0018 
U 0523, 0000,003E,0180,F800,0000,0010 



SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register 

25599 CONTINUATION OF MFPR 
25600 

25601 =011000 ; 

25602 Q IDCCLK.CS3, 

25603 J7RPR.8 
25604 
25605 
25606 
25607 
25608 
25609 
25610 
25611 
25612 
25613 
25614 
25615 
25616 
25617 
25618 
25619 
25620 
25621 
25622 
25623 

25624 ; 1E ft IF ARE SELECTED OUT BY SELPR 
25625 
25626 =100000 ; 



Page 671 



Q IDCNXT.PER3, 
RFTURN18 



Q IDCINTERVAL3, 
RETURN18 



IDCDAY.TIME3, 
ACU K[.13,CLK.UBCC, 
J/RPR.9 



•;18: I CCS 
; INTERVAL CLOCK CONTROL/STATUS 



>*19* NICR 
•NEXT INTERVAL COUNT REGISTER 



— * — -*1A" ICR 

•INTERVAL COUNT RE6ISTER 



— — — *18* TODR 

•TIME OF DAY RE6ISTER 

; GUARANTEE ALU Z=0 

,*yAIT UNTIL TIME STOPS CHANGING 



RETURN10 
RETURN10 



•UNDEFINED 

-;1D 
.•UNDEFINED 



25627 
25628 
25629 
25630 
25631 
25632 
25633 
25634 
25635 
25636 
25637 
25638 
25639 



Q JDCRXCS3, 
RETURN18 



Q IDCRXDB3, 
RETURN18 



Q IDCTXCS3, 
RETURN18 



— * " 20 : RXCS 
; CONSOLE RECEIVE CONTROL/STATUS 



•;21: RXD8 
.•CONSOLE RECEIVE DATA BUFFER 



•- ■ * 22 * TXCS 

•CONSOLE TRANSMIT CONTROL/STATUS 



RETURN10 



* * 23 * TXDB 
•CAN'T READ TRANSMIT DATA BUFFER 



ZZ-ESOAA-124.0 ; MOVPR .MIC C60O.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame D5 Seguence 673 
; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA 0E. WCS124 Page 
; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR : MFPR - Move From Processor Register 



5 



672 



U 0524. 0000.003E.0180,F800,0000.0010 
U 0525. 0000.003E.0180.F800.0000.0010 

U 0528. 0000.003E.5DF0.2C00.0000.0018 

U 0529. 0000.003E.51F0.2C00.0000.0018 
U 052A. 0000.003E.0180.F800.0000.0010 
U 052B. 0000.003E.0180.F800.0000.0010 

U 052C, 0000.003E.89F0.2C00.0000.0018 

U 052D. 0000.003E.8DF0.2C00.0000.0018 



25640 .-CONTINUATION OF MFPR 

25641 

25642 

25643 RETURN10 

25644 

25645 ; 

25646 RETURN10 
25647 

25648 ; 26 & 27 ARE SELECTED OUT BY SELPR 
25649 

25650 =101000 ; 

25651 Q IDCACC.CS3. 

25652 RETURN18 
256d3 
23654 
25655 
25656 
25657 
25658 
25659 
25660 
25661 
25662 
25663 
25664 
25665 
25666 
25667 
25668 
25669 
25670 
25671 
25672 ; 2E & 2F ARE SELECTED OUT BY SEL^ 



Q IDCACC.03. 
RETURN18 



RETURN10 
RETURN10 



Q IDCWCS.ADDR3, 
RFTURN18 



-;24 (AND OTHER ILLEGAL VALUES) 
.-UNDEFINED 

-;25 

.'UNDEFINED 



■;28: ACCS 
.-ACCELERATOR CONTROL/STATUS 



-;29: ACRR 
.-ACCELERATOR RESERVED REGISTER 



•-2A 

;UNDEFINED 

•UNDEFINED 

"2C* WCSA 
•WRITABLE CONTROL STORE ADDRESS 



Q IDCUCS.DATA3. 
RETURN18 



; 2D: WCSD 



.-WRITABLE CONTROL STORE DATA 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame E5 Seguence 674 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE. WCS1 24 Page 673 

; MOVPR .MIC C600. 12043 SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register 



E 5 



U 0530. 0000.003E.6DF0.2C00.0000.0018 

U 0531. 0000.003E.61F0.2C00.0000.0018 

U 0532. 0000.003E.71F0.2C00.0000.0018 

U 0533, 0000.003E.75FO,2COO,0000,0018 

U 0534, 0000,003E,65FO,2COO,OJ00.0018 

U 0535. 0000.003E.69FO,2COO,0000.0018 
U 0536. 0000,003E.0180,F800,0000.0010 



Q IDCFAULT3, 
RETURN18 



25673 .-CONTINUATION OF MFPR 

25674 

25675 =111000 ;• 

25676 

25677 

25678 

25679 

25680 

25681 

25682 

25683 

25684 

25685 

25686 

25687 

25688 

25689 

25690 

25691 

25692 

25693 

25694 

25695 

25696 

25697 

25698 

25699 

25700 

25701 



-;30: SBJFS 
;S8I FAULT/STATUS 



Q IDCSIL03, 
RETURN! 8 



Q IDCC0MP3, 
RETURN18 



Q IDCMAINT3. 
RETURN! 8 



Q IDCS8I.ERR3, 
RETURN! 8 



Q IDCTIME.ADDRJ, 
RETURN! 8 



•;31: S8IS 
;S8I SILO 



-;32: SBISC 
;S8I SILO COMPARITOR 



;33: SBIMT 

;SBI MAINTENANCE 



— — *34: SBIER 

•GET SBI ERROR REGISTER 



.35. sqjja 

.'TIMEOUT ADDRESS 



RETURN! 
25702 ; 37 IS SELECTED OUT BY SELPR 



;36: SBIQC 

.•CAN'T READ A QUAD CLEAR! 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame F5 Seguence 675 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jar-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 674 

; MOVPR .MIC C600. 12043 SVP/LDPCTX, MF/MTPR r MFPR - Move From Processor Register 



F 5 



U 0538. 0000,003C. 49F0,2COO,000O,0D52 

U 0539, 0000,003E,0180,F800,0000,0010 

U 053A. 0000,003E,0180,F800,0000,0010 

U 053B, 0000,003E,0180,F800,0000,0010 

U 053C. OOOO.0O3E,85F0,2C0O,000O.0O18 

U 053D, 0000,003C,31FO,2COO,0000,OD50 

U 053E, OOOO.003E,0DF0,2C00,000O,0O18 



25703 .-CONTINUATION OF MFPR 
25704 

25705 =111000 ; 

25706 Q IDCTBER03. 

25707 J7RPR.11 
25708 
25709 
25710 
25711 
25712 
25713 
25714 
25715 
25716 
25717 
25718 
25719 
25720 
25721 
25722 
25723 
25724 
25725 
25726 
25727 
25728 
25729 

25730 ; 3F AND ABOVE ARE SELECTED OUT BY SELPR 

25731 =;END OF RPR CONSTRAINT BLOCK 



RETURN10 
RETURN10 
RETURN10 



Q IDCUBREAK3, 
RETURN! 8 



IDCCES3, 
J7RPR.10 



Q IDCSYS.ID3, 
RFTURN18 



38: MME 

GET TB STATUS 

6ET MEM MGMT ENABLE FROM IT 

39: TBIA 

CANNOT READ TB INVALIDATE 

3A: TBIS 
DITTO FOR SINGLE INVALIDATE 

3B 

UNDEFINED 

3C: MBRK 
MICROBREAK 



;3D: PMR 

;GET CPU ERROR/STATUS WHICH HAS PME 



;3E: SID 

.•SYSTEM IDENTIFICATION 



ZZ-ESOAA-124.0 ; MOVPR .MIC [600,1204;] SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame G5 Seguence 676 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 675 

; MOVPR .MIC C600.12043 SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register 



G 5 



U 0D3B, O8OO,003C,95F0,2COO,0000,0D40 
U 0040, 001D,2016,01CO,F800,0000,0018 

U 0D41, 0BOO,OO3C,F5FO,2C0O.0OO0,0D42 
U 0D42, 0010,2002,01 CO.F800,0000,0018 

U 0D43, O0OO,0O3C.3DF0,2C0O,0000,0D44 
U 0D44, ODOO,003C,0180,F800,0000,OD46 

U 0046, 0019,0036,8DCO,F800,0000,0018 
U 0D48, 0019,2036, 5DC0,F 800, 0000, 0018 



25732 ;HERE TO READ P1BR 

25733 

25734 



25735 RPR. 2: D D.SUAP, 

25736 Q IDCP1BR3 
25737 

25738 ; 

25739 Q.Q+D. 

25740 RETURN18 
25741 

25742 ;HERE TO READ P1LR 

25743 

25744 

25745 RPR. 3: D D.SUAP, 

25746 Q~IDCP1LR3 
25747 

25748 ;— 

25749 Q Q-D, 

25750 RETURN18 
25751 

25752 ;HERE TO READ IP! 

25753 

25754 

25755 RPR.5: Q.IDCPSL3 

25756 

25757 ; 

25758 D.DAL. SC 
25759 
25760 



; GENERATE CONSTANT 2**23 
;READ INTERNAL VALUE 



.•RESTORE OFFSET 



; CONSTANT 2**21 
;GET INTERNAL VALUE 



rREMOVE OFFSET 



Q D.AND.KC.1F3, 
RETURN18 



25761 

25762 

25763 

25764 ;HERE TO GET ASTLVL 

25765 

25766 ; 

25767 RPR. 6: Q Q.AND.KC.7], 

25768 RETURN18 



;IPL IS PSL BITS 20-16 

•HIGH 16 BITS OF PSL TO LOW OF D 

•GET IPL ALONE 

•STRIP OFF REST OF CES REGISTER 



ZZ-ES0AA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame H5 Segoence 677 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 Page 676 

; MOVPR .MIC C600. 12043 SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register 



U 0049. 0819.2034.4580.F800.0010.0D4A 

U 0D4A. 001D.2124.8DCO.F800.0084.68BO 

U 08B0. 0001.201E.01CO.F800.0000.0018 
U 08B1. 0000.003E.0180.F800.0000.0018 



H 5 



U 0D48, 0C0O.013C,05F0,2C00,00O0,O8B4 

U 08B4. 001D.0020.0180.F800.0010.0D48 
U OSBS^OOOO.OOSE.OIEO.FSOO.OOOO.OOIS 

U 0D50. 0059.2034,01 C0.F800.0000.0D51 
U 0D51, 0000.003E,0190,F800,0000,0018 

U 0D52. 0019,2036,05tO,F800,0000,0018 



25769 ;HERE TO READ INTERVAL CLOCK CONTROL/STATUS 

25770 

25772 RPR.8: 6 Q.AND.KC.80003. -TEST BIT 15 



25773 

25774 

25775 

25776 

25777 

25778 

25779 

25780 =C 

25781 

25782 

25783 

25784 

25785 

25786 



L0N6.CLK.UBCC 



SC KC.1F3. 
Q B.ANDNQT.D. 
Z? 



Q Q.ORNOT.MASK. 
RETURN18 



RETURN18 



.•SETUP FOR MASK TO SET BIT 31 
.-CLEAR BIT 15 
;WAS BIT 15 SET? 

•;ALU Z=0. BIT 15 WAS SET 
.-SET BIT 31 INSTEAD 



•;ALU Z=1, BIT 15 WAS CLEAR 
.•RETURN IT SO 



25787 .-HERE TO READ DAY CLOCK. WHICH MAY BE CHANGING 

25788 

25790 RPR.9: D Q. -SAVE LAST VALUE READ 

25791 Q IDCDAY.TIMEJ, ;GET ANOTHER 

25792 Z? ;WAS LAST COMPARE EQUAL? 
25793 

25794 =0 ; ;ALU Z=0, NOT EQUAL 

25795 ALU D.XOR.Q. .-COMPARE MOST RECENT TWO VALUES READ 

25796 LONB.CLK.UBCC. 

25797 J/RPR.9 .-WAIT FOR TWO VALUES THE SAME 
25798 

25799 ; ;ALU Z=1. EQUAL VALUES 

25800 Q D. ;GET KNOWN GOOD VALUE 

25801 RETURN18 .-GIVE IT BACK 
25802 

25803 .-HERE TO READ PERFORMANCE MONITOR ENABLE 

25804 

25806 RPR. 10: Q Q.AND.KC.8J. RIGHT ;GET THE BIT ALONE 

25807 " _^ 

25809 6 Q.RIGHT2. -MOVE IT TO BITO 

25810 RPTURN18 
25811 

25812 ;HERE TO READ MEMORY MANAGEMENT ENABLE 
25813 

2581 4 ; ; 

25815 RPR. 11: Q Q.AND.KC.13, .-SELECT MME BIT FROM TB STATUS 

25816 RPTURN18 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame 15 Seguence 678 

; P1W124.MCR 600.12043 MICR02 1LC03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 677 

; MOVPR .MIC C600.12043 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



U 0347, 0000.003C,0180,F800,0000,0600 
U 0600, 0000,1 C3D,0180,F800,0000,003E 
U 0620, 0000,003D,0180,F800,0000,0540 
U 0630, 0000,003C,0180,F800,0000,0106 

U 0638, COOO,003C,0180.F804,4000,0062 



I 5 



U 0540, 0059,0001 ,0180,F980,0196,6D78 
U 0542, 0000,003E, 01 80.3400,0000,001 8 
U 0543, 0001,003E_0180,FAFO,0000,0018 



U 0548, 0B19,0D34,0DF8.F800,0010.0EF6 



U 0549, 0898,0038,45EO,F800,1400.6D58 



U 054A, 0818,0038,45EO,F800,0000,OD53 



25817 .TOC " SVP/LOPCTX, MF/MTPR : MTPR - Move To Processor Register* 

25818 ;6ET HERE WITH SOURCE IN 0, PROCESSOR REGISTER ADDRESS IN D 
25819 

25820 347: 

25821 MTPR: J/MTPR.1 



25822 

25823 =000*** 

25824 MTPR.1: PSL. MODE?, CALL, J/KERNEL.CHK 
25825 

25826 =100*** 
25827 
25828 

25829 =110*** 
25830 
25831 

25832 =111*** 
25833 
25834 
25835 

25836 ;HERE IS UPR SUBROUTINE, WHICH DOES THE WORK OF MTPR 

25837 ;IT IS A SUBROUTINE SO AS TO BE USABLE BY THE CONSOLE INTERFACE 
25838 

25839 =000000 ; 

25840 WPR: SC D-KC.83,CLK.UBCC, 

25841 RCETOJ ALU.RIGHT, 



CALL,J/WPR 
J/RSVOPR 



CLR.IB.OPC, 
PC.PC+1 , J/IRD 



GET TO UNCONSTRAINED ADDRESS 

CALL SITE FOR MTPR 
FIRST VALIDATE THIS USE 



RETURN FROM KERNEL CHK MEANS OK 
GO LOAD REGISTER 



TAKE RESERVED OPERAND TRAP 
SUCCESSFUL COMPLETION 



FE KC.83, 
CACL,J/SELPR 



25842 
25843 
25844 

25845 =000010 ; 

25846 WPR.1: ID(SC) D, 

25847 RETURNT8 
25848 

25849 ; 

25850 RCSPJ J>, 

25851 RETURNS 
25852 

25853 =001000 ; 

25854 WPR. 2: ALU D.AND.KC.33, 

25855 CLK.UBCC, 

25856 D D.SWAP, 

25857 Q"0, 

25858 D31?,J/WPR.2B 
25859 

25860 ; 

25861 WPR.3C: Q D, 



;MAKE SPACE FOR MANY REGISTER NUMBERS 

;IS THIS A STACK POINTER? 

;SAVE PRN BITS 2-1 

.•READY FE TO RESTORE PRN IN SC 

;G0 SELECT PROCESSOR REGISTER 



25862 
25863 
25864 
25865 
25866 
25867 
25868 
25869 



STATE FE. 

D KC.80003.RIGHT2, 

J7WPR.3 



•;REG # .LSSU. 8, STACK POINTER 
; STORE STACK POINTER 



-;REG # .EQL. CURRENT MODE 
; STORE CURRENT STACK POINTER 



08: POBR 

PROCESS BASE REGISTER 

TEST MBZ'S 

PREP TO TEST OTHER MBZ'S 

CLEAR OFFSET 

FIRST CHECK MBO IN BIT 31 

09: POLR 
SAVE NEW LENGTH 
GET REG # TO STATE 
BEGIN BUILDING 2**21 



D KC. 80002, 
J7WPR.2A 



OA: P1BR 

PROCESS 1 BASE REGISTER 

BEGIN BUILDING 2**23 



ZZ-ESOAA-124.0 ; MQVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Ffche 4 Frame J5 Segu 
; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, UCS124 



U 054B, 0898,0038,45EO,F800,1400,6D5B 



U 054C, 0B19,O034,0D8O,F800.0010,0D59 



U 054D, 0898,0038,45E0,F800,1400,6D58 



J 5 



Sequence 679 



; MOVPR !mIC C600. 12043 SVP/LDPCTX. MF/MTPR : MTPR - Move To Processor Register 

25870 
25871 
25872 
25873 
25874 
25875 
25876 
25877 
25878 
25879 
25880 
25881 
25882 
25883 
25884 
25885 
25886 
25887 



Page 678 



U 0550, 081 9,0034, 0D8O,F80O.0010,0D61 

U 0551, 0819,0054,OD80,F800,0010,OD61 

U 0552, 0000,003C,65F8,F800,0084,6D62 

U 0553, 0819,0034, 5D80,F 980, 0000, 0D6A 

U 0554, 0001,003c,39F0,2C00,0082,0D70 
U 0555, 0000,003E,3980,3COO,0000,0018 



Q J>, 

STATE FE. 

DKC. 80003. RIGHT2, 

J7UPR.3 



ALUJ>.AND.KC33, 
CLK.UBCC, 
D D.SUAP, 
J7WPR.2C 



QJ>, 

STATE FE, 

D KC.80003.RIGHT2, 

j7ypR.3 



25888 ; OE ft OF ARE SELECTED OUT BY SELPR 

25889 

25890 =010000 ;■ 



ALILD.AND.KC.33, 
OK.UBCC, 
D D.SUAP, 
J7UPR.4 



ALU_D.AND.KC.33, 
CLK.UBCC, 
D D.SUAP, 
J7UPR.4 



SC KC.103, 
0,0, 

J7UPR.5 



25891 
25892 
25893 
25894 
25895 
25896 
25897 
25898 
25899 
25900 
25901 
25902 
25903 
25904 
25905 
25906 

25907 ; 

25908 UPR.6: D D.AND.KC.73, 

25909 RCCT03 ALU, 

25910 J/UPR.5A 
25911 

25912 ; 

25913 Q IDCSIR3, 

25914 St D, 

25915 J/0PR.7 
25916 

2591 7 ; 

25918 UPR.7A: IDCSIR3 D, 

25919 RETURN18 
25920 

25921 ; 16 t 17 ARE SELECTED OUT BY SELPR 



OB: P1LR 
SAVE NEU LENGTH 
GET REG * TO STATE 
BEGIN BUILDING 2**21 



"OC* SBR 

•SYSTEM BASE REGISTER 
; VERIFY MBZ 



OD: SLR 

SAVE NEU LENGTH 
GET REG # TO STATE 
BEGIN BUILDING 2**21 



10: PC8B 

PROCESS CONTROL BLOCK BASE REGISTER 
VERIFY THAT BITS 1-0 ARE ZERO 
READY TO CHECK 31-30 



11: SCBB 

SYSTEM CONTROL BLOCK BASE REGISTER 
VERIFY THAT BITS 1-0 ARE ZERO 
READY TO CHECK 31-30 



-;12: IPL 

; SETUP 16 IN SC FOR SHIFTING 
;AND A FOR SHIFTING IN 



•;13: ASTR 

; ASYNCHRONOUS SYSTEM TRAP 
;SAVE NEU VALUE IN TO 



"14* SIRR 

•GET INTERRUPT REQUEST REG 
;GET REQUEST NUMBER 
;ADD THIS REQUEST TO SUMMARY 



•;15: SISR 
;S0FTUARE INTERRUPT SUMMARY REGISTER 



ZZ-ESOAA-124.0 ; MOVPR .MIC [600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame K5 Seguence 680 

; PI W1 24. MCR 600.12043 MICR02 1L(03) 14-Jan-82 15r30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE. WCS1 24 Page 679 

; MOVPR .MIC C600. 12043 SVP/LDPCTX. MF/MTPR : MTPR - Move To Processor Register 



K 5 



U 0558. 0000,003C, 01 80. F 800. 0000. OEFE 

U 0559. 0000.003E,2580.3COO,0000,0018 
U 055A, 0000.003E,0180.F800.0000,0010 

U 055B. OOX,003E,0580,3COO.OOOO,0018 
U 055C, 0000.003E.0180.F800.0000.0010 
U 055D. 0000,003E.0180,F800,0000.0010 

U 0560, OOO0,003E,1180,3C00,0OO0,0018 
U 0561, 0000,003E,0180,F800,0000,0010 

U 0562, 0000,003E,1980,3COO,0000.0018 

U 0563. 0000,003E.1D80,3COO,0000,0018 



25922 .-CONTINUATION OF MTPR 
25923 

25924 =011000 ; 

25925 D317.J/WPR.8 
25926 
25927 
25928 
25929 
25930 
25931 
25932 
25933 
25934 
25935 
25936 
25937 
25938 
25939 
25940 
25941 
25942 
25943 

25944 ; 1E & IF ARE SELECTED OUT BY SELPR 
25945 
25946 =100000 ; 



IDCNXT.PER3J), 
RETURN18 



RETURN10 



IDCDAY.TIME3 0, 
RETURN18 



RETURN10 
RETURN10 



;1 8: I CCS 

.♦INTERVAL CLOCK CONTROL/STATUS 

~.>J9» filCR 
•NEXT INTERVAL COUNT REGISTER 



25947 
25948 
25949 
25950 
25951 
25952 
25953 
25954 
25955 
25956 
25957 
25958 
25959 



IDCRXCS3 D, 
RETURN18 



RETURN10 



IDCTXCS3 0. 
RETURN18 



IDCTXD83 D, 
RETURN18 



•;1A: ICR 
.•CANNOT URITE INTERVAL REGISTER 



****■• 18* TODR 

•TIME OF DAY REGISTER 



•;1C 
.•UNDEFINED 

-;1D 
.'UNDEFINED 



• * 20 * RXCS 
•CONSOLE RECEIVE CONTROL/STATUS 



•*21: RXDB 
•CANNOT WRITE RECEIVE DATA BUFFER 

-;2Z: TXCS 
.•CONSOLE TRANSMIT CONTROL/STATUS 



. . 23 ; fXDB 
•CONSOLE TRANSMIT DATA BUFFER 



■ 

...J 



ZZ-ES0AA-124.0 ; MOYPR .MIC C600, 12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame L5 Sequence 681 

; P1W1 24. MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 680 

; MOVPR .MIC C600. 12043 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



U 0564, 0000.003E,0180,F800,0000,0010 



L 5 



U 0565, 0000,003E,0180,F800.0000,0010 

U 0568. 0000,003E,5D80,3COO,0000,0018 

U 0569, 0000,003E,5180,3COO,0000,0018 
U 056A, 0000,003E,0180,F800,0000,0010 
U 056B, 0000,003E,0180,F800,0000,0010 

U 056C, OOO0.O03E,898O,3C0O.000O,0018 

U 056D, 0000. 0C3E,8D80,3C00,0000, 0018 



RETURN10 



*********** - c********************************** 

* Patch no. 096, PCS 0564 trapped to WCS 1159 * 

*********************************************** 



RE TURN 10 
26 & 27 ARE SELECTED OUT BY SELPR 



25960 .-CONTINUATION OF MTPR 

25961 

25962 

25963 

25964 

25965 

25966 

25967 

25968 

25969 

25970 

25971 

25972 

25973 

25974 =101000 ; 

25975 1DCACC.CS3 D. 

25976 RETURN18 
25977 
25978 
25979 
25980 
25981 
25982 
25983 
25984 
25985 
25986 
25987 
25988 
25989 
25990 
25991 
25992 
25993 
25994 
25995 
25996 ; 2E & 2F ARE SELECTED OUT BY SELPR 



•;24 (AND OTHER ILLEGAL VALUES) 
.•UNDEFINED 



IDCACC.03 D, 
RETURN! 8 



RETURN10 
RETURN10 



IDCUCS.ADDR3 D, 
RETURN! 8 



IDCWCS.DATA3 D. 
RETURN18 



■;25 
.•UNDEFINED 



28: ACCS 

ACCELERATOR CONTROL /STATUS 



29 * ACRR 

ACCELERATOR RESERVED REGISTER 



2A 
UNDEFINED 

2B 
UNDEFINED. 

2C: UCSA 

WRITABLE CONTROL STORE ADDRESS 



2D: UCSD 

WRITABLE CONTROL STORE DATA 



ZZ-ESQAA-124.0 ; MOVPR .MIC C600J2043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 frme M5 Segue 

; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 



H 5 



nee 682 



; MOVPR !MIC [600*. 12043 



U 0570. 0000.003E.6D80.3C '• *.0018 

U 0571, 0000,003E,6180,3COO,0000,0018 

U 0572, 0000,003E,7180,3COO,0000,0018 

U 0573, 0000.003E,7580,3C00,0000,0018 

U 0574, 0000,003E,6580,3C00,0000,0018 
U 0575, 0000.003E,v180,F800,0000,0010 

U 0576, 0001,003C,09EO,F800,0284,6D78 



SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 

25997 ; CONTINUATION OF MT*R 
25998 

25999 =110000 ; 

26000 IDCFAULT3J), 

26001 RETURN18 
26002 
26003 
26004 
26005 
26006 
260C7 
26008 
26009 
26010 
26011 
26012 
26013 
260K 
26015 
26016 
26017 
26018 
26019 
26020 
26021 
26022 
26023 
26024 
26025 
26026 
26027 
26028 ; 37 IS SELECTED OUT BY SELPR 



Page 681 



IDCSIL03J), 
RETURN18 



IDCC0MP3J), 
RETURN18 



DCMAINT3J), 
RETURN18 



IDCSBI.ERR3J). 
RETURN18 



RETURN1D 



— ;30: S8IFS 

;S8I FAULT/STATUS 



•;31: S8IS 
;SBI SILO 



••32: S8ISC 
;S8I SILO COMPARITOR 



; 33 : S8 IMT 

;S8I MAINTENANCE 



;34: S8IER 

;S6I ERROR REGISTER 



VA D, 

SZ"kL.23. 
J/0PR.12 



•;35: S8ITA 
.•READ ONLY... 

-;36: SBIQC 

.-QUAD CLEAR AT GIVEN ADDRESS 
.-COPY ADDRESS FOR GROUPING MBZ'S 
.•PREPARE TO SHIFT 



ZZ-ESOAA-124.0 ; MOVPR .MIC C60O.12O43 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 *rame N5 Seguence 683 

; P1W124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA 0E, WCS124 Page 682 

; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR : MTPR - Move To Processor Register 



N 5 



U 0578. 1819.003*..0580,F800.0010,0D72 

U 057S, 1F18.0038.0580.F800.0010.0D72 

U 057A. OF01.003C.0180.0800.0200.0D76 
U 057B. 0000,003E,0180,F800,0000,0010 

U 057C. 0000.003E.8580.3C00.0000.0018 

U 057D, 06A1.003C.31F0.2D80,0000,OD71 
U 057E, OOOC.003E.0180.F800.0000.0010 



26029 .-CONTINUATION OF MTPR 

26030 

26031 =111000 ; 



26032 
26033 
26034 
26035 
26036 
26037 
26038 
26039 
26040 
26041 
26042 
26043 
26044 
26045 
26046 
26047 
26048 
26049 
26050 
26051 
26052 
26053 
26054 
26055 
26056 
26057 
26058 
26059 
26060 
26061 
26062 
26063 
26064 



D D.AND.KC.13. 
CDC.UBCC, 
STOP. IB. 
J/WPR.10 



ALU KC.13.CLIC.U3CC, 
DOT 
STOP. IB. 
J/WPR.10 



VA D, 
DO. 

INHIBIT. IB. 
J/WPR.11 



RETURN10 



IDCUBREAK3.D. 
RETURN18 



RCCT03 D.LEFT3. 
D.D.RIGHT. 
IDCCES3, 
j7yPR.9 



RETURN10 



38* MME 

GET MEM MGMT BIT ALONE 
NOTE WHETHER IT IS SET 
DON'T LET IB INTERFERE 



39: TBI A 

TRANSLATION BUFFER INVALIDATE ALL 

NO CHANGE TO TBERO 

DON'T LET IB INTERFERE 



•TRANSLATION BUFFER INVALIDATE SINGLE 
;HOLD OFF 18 READS WHILE WRITING TB 



**3B 

•UNDEFINED 

-;3C: MBRK 
.•MICROBREAK 



3D: PMR 

SHIFT BIT FROM TO 3 

BIT GONE SHOULD LEAVE 

GET CPU ERROR/STATUS WHICH HAS PME 



-;3E: SID 
.•CAN'T WRITE SYSTEM ID, DUMMY 



26065 ; 3F AND ABOVE ARE SELECTED OUT BY SELPR 

26066 =;END OF WPR CONSTRAINT BLOCK 



ZZ-ES0AA-124.0 ; NOYPR .MIC C6O0.12043 
; P1W124.MCR 600.12043 M1CR02 Ik 

; MOVPR .MIC C600, 12043 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



U 0053, OB00.003C,0180,F800,0000,OD54 
U OD54, 081D,0014.01EO,F800,OOOO.OD58 

U 0D58. OB19,OD34,ODA8,F800,0010,OEF6 
U 0EF6, 0000,003E.0180,F800,OOOG,OQ10 
U 0EF7, 0B19,0134,118O,F800,0010,08B8 



B 6 

SVYLDPCTX. MF/MTPR14-Jan-82 



S.WVs.C.W-M »-r-.l.i»rv.n. r,m.rni,-„y.|-w, ,,v.. c -, , 5 w«s w« SeQUeDCe684 

M1CR02 lk<03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 683 



Fiche 4 Frame 66 



U 0D59, 0819.0134,85F8,F800,0010,08B8 

U 0888, 0000,003E,0180,F800,0000,0010 

U 08B9, 081D,0100,0180,F800,0000,088C 

U 08BC, OOO0,O03E,018O,F80O,0OOO,0010 



U 0830, 0058, 0038, 1DCO.F800, 0000, 0J5A 
U 0D5A, 0019,2030,7580,F800,0082,0542 



2606? ;HERE TO LOAD PROCESS 1 BASE REGISTER (P1BR) 

26068 

26069 

26070 WPR.2A: D D.SUAP 

26071 

26072 

26073 O.D+O, 

26074 QJ> 
26075 

26076 ; 

26077 ALU.D.AN0.KC.33,CLK.UBCC, 

26078 D.D.SWAP, 

26079 Q Q.LEFT, 

26080 D31? 
26081 

26082 ;HERE FOR PQBR OR P18R 
26083 

26084 =110 ; 

26085 WPR.28: RETURN10 
26086 
26087 

26088 ALU_D.AND.KC. 43, CLK.UBCC, 

26089 D.D.SWAP. 

26090 Z?,J/WPR.2D 
26091 

26092 ;HERE FOR SBR 

26093 

26095 WPR.2C: ALU D.AND.KC.C3,CLK.UBCC, 

26096 D D.SUAP, 

26097 Q~0, 

26098 Z? 
26099 

26100 =0 ; 

26101 WPR.2D: RETURN10 
26102 

26103 ; 

26104 D D-O, 

26105 Z? 
26106 

26107 =0 ; 

26108 RETURN10 
26109 
26110 
26111 
26112 
26113 

26114 M0.PA.38 
26115 



MAKE 2**23 



OFFSET BASE ADDRESS BY 2**23 
SAVE OFFSET VALUE 



VERIFY L0N6W0RD ALIGNMENT 
RE-ARRANGE FOR TEST OF SYS SPACE 
MAKE 2**24 READY 
IS BASE IN SYSTEM HALF OF WORLD? 



;D31=0 

;BASE ADDRESS NOT IN SYSTEM SPACE 

;D31=1 

.•VERIFY BIT 30=0 

; RESTORE CORRECT ORDER 

.-CHECK ZERONESS OF BITS 1-0 



CHECK BITS 31-30 ZERO 
RESTORE NORMAL BIT ORDER 
CLEAR OFFSET 
WERE BITS 1-0 ZERO? 

ALU Z=0 

BITS 1-0 WEREN'T ZERO. 

ALU Z=1 

OFFSET BASE IF P1BR 

TEST ZERONESS OF BIT 30 (AND 31 IF SBR) 

ALU Z=0 

BITS 31-30 WEREN'T VALID 



*********************************************** 

* Patch no. 038, PCS 08BC trapped to WCS 1172 * 

*********************************************** 



26116 
26117 
26118 
26119 
26120 



Q.KCSC3. RIGHT ;SHIFT~THE REG # TO INDEX REG SPACE 



SC Q.0R.KC.203, 
J/QPR.1 



.-MAKE A REGISTER NUMBER INTO ID ADDRESS 
;G0 WRITE IT 



U 0D5B, 0800,003C,6580,F800,0084,8D60 



C 6 



ZZ-ESOAA-124.0 ; MOVPR .MIC C6CK),1204J SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame C6 Seguence 685 

; P1W1 24. MCR 600,1204:1 MIH02 11(03) K-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 

; MOVPR .MIC [600.12043 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



684 



U 0D60, OC1D,1700,01EO,F800,0010,OC3 

U 0C3D, 0058,0338,1 DCO,F800,0000,0878 
U 0C3F, 081D,0014,0180,F800,0000,OC3D 
U 0878, 0000,003E,0180,F800,0000,0010 

U 087A, 0019,2030,7980,F800,0082,0542 



U0D61, C819,0134,8580,F800,0094,88CO 

U 08C0. 0000,003E,0180,F800,0000,0010 

U08C1, 0000,013C, 5180,F800,0084,88CC 
U 08CC, 0000,003E,0180,F800,0000,0010 

U OoCD, OOOO.C 3E, 01 80, 3400, 0000. 0018 



26121 ."HERE TO LOAD SEGMENT LEN6TH REGISTERS 

26122 _ 

26124 WPR.3: D D.SWAP, -BUILD 2**21 

26125 St SC-MCC.103 ; REG ♦ 10 
26126 

26127 • *********************************************** 

26128 ; * Patch no. 037, PCS 0D5B trapped to UCS 1171 * 

26129 * *********************************************** 

26130 

26131 M0.PA.37: 

26132 

26133 ALUJ>-Q,CUC.UBCC, 

26134 D.Q, 



26135 Q'D, 

26136 STATE1? 
26137 

26138 =1101 ; 

26139 WPR.3A: Q KCSCJ. RIGHT, 

26140 C31?,J/WPR.3B 
26141 
26142 

26143 D D+0,J/UPR.3A 

26144 

26145 =0* 

26146 UPR.38: RETURN10 
26147 

26148 ; 

26149 SC _Q.OR.KC. 303, 

26150 J/QPR.1 
26151 

26152 ;HERE TO LOAD SCBB OR PCBB 
26153 

26154 ; 

26155 yPR.4: ALU 9.AND.KC.CJ, 

26156 CLK.UBCC, 

26157 SC SC+KC.G. 

26158 D B. SWAP, 

26159 Z? 

26160 =0 

26161 M0.PA.78: 

26162 ; 

26163 RETURN10 
26164 
26165 
26166 
26167 
26168 

26169 =0 ; 

26170 RETURN10 
26171 

26172 ; 

26173 ID(SC) D, 

26174 RETURNT8 



VALIDATE LENGTH 
LENGTH REGISTER TO D 
2**21 TO Q 
TEST FOR P1LR 



REG 0/2 * 8 
TEST LENGTH VALID 



OFFSET LENGTH FOR INTERNAL USE 
NEW VALUE TOO BIG 



SC HAS ID ADDRESS FOR THIS LENGTH REG 
GO WRITE IT 



CHECK THAT BITS 31-30 ARE ZERO 
WITH ALU Z 
SC= REG # + C 
RESTORE NORMAL BIT ORDER 
ARE BITS 1-0 ZERO? 



-;ALU Z=0 
.-BITS 1-0 WEREN'T ZERO 



SC SC+KC.1E3, 
Z? 



;ALU Z=1 

;SC=REG # ♦ 7 A 

; VERIFY THAT BITS 31-30 ARE ZERO 

;ALU Z=0 

;BITS 31-30 AREN'T ZERO 



■;ALU Z=1 

;WPITE THE REGISTER 
;TAKE GOOD RETURN 



ZZ-ESOAA-124.0 : MOVPR .MIC C600.12043 
: P1W124.MCR 600.12043 MICR02 1L 

; MOVPR .MIC C600. 12043 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



U 0062. 0819,0034. 8080. F 800, 0000. 0064 
U 0064. 0000.003C.0180.F800.0000.0065 

U 0065. 0818,0038.80EO.F800.0000,OD66 

U 0066. 0DO1,203C,3DFO,2D80,O000,0D68 
U 0D68, 001D,2024,61C0,F800,0084,6D69 
U 0069, 0811,?030,0180,F900,0000,0542 



6 
SVP/LDPCTX. MF/MTPR14-Jan-82 



r^w.A, ii,n..ni-.-«»,-wi «.«..«-, ,,».«= vw Seguence686 

MICR02 1L(03) 14-Jan-82_ 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 685 



Fiche 4 Frame 06 



26175 ;HERE FOR MTPR IPL 

26176 

26177 

26178 yPR.5: D.AND.KC.1F3 

26179 



26180 
26181 
26182 
26183 
26184 
26185 
26186 
26187 
26188 
26189 
26190 
26191 
26192 
26193 
26194 
26195 
26196 
26197 
26198 



O.DAL. SC 

' Q J>t 
DJCC.1F3 

RCCT03 Q, 
D.DAL. 5C, 
QIDCPSL3 



Q.ANDNOT.O, 
SC.KC.F3 



Q.0R.RCCT03, 
J7WPR.1 



STRIP IPL 

ALIGN NEW IPL TO BITS 20-16 



SAVE ALIGNED IPL 
GET MASK FOR IPL 



SAVE ALIGNED IPL 

ALIGN THE MASK TO 20-16 

GET CURRENT PSL 



MASK OUT OLD IPL 

PUT PSL ADDRESS IN SC 



COMBINE NEW IPL WITH OLD PSL 
GO WRITE OUT AGAIN 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 
; P1W124.MCR 600-12043 MICR02 1L 

; MOVPR .MIC C60O,12043 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



E 6 
SVP/LDPCTX, MF/MTPS14-Jan-82 



r/i. V rv.«, ,-«,.-„..-.-» .«..,» . .v..^ t . . vw v« Sequence 687 

MICR02 1L<03) 14-Jan-82_ 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE. WCS124 Page 686 



Fiche 4 Frame E6 



U 0D6A, 0019,0008,1180,F800.0010.0D6B 

U 0D6B. 0OO3,833C,31F0,2D80,0O00,087C 

U 087C. 0819.2024.5D80.F800.0000.0F05 
U 087E. 0000.003E.0180.F800,0000,0010 

U 0070, 0801, 201 C,0180,F800.0000,0555 

U OEFE, 0000,003E.2980.3COO,0000,0018 
U OEFF, 0819,0030.4580,F800,0000,OEFE 

U 0D71, 0819,2D24,0180.F800,0000,OF05 

U 0F05, 0811,0030,8580,F900,0084,6542 
U 0F07, 0000,003E,0180,F800,0000,0010 



Q IDCCES3. 

RtL"T03j>.0XTCBYTE3, 

C31? 



D Q.ANDNOT.KC.73. 
J7WPR.9A 



RETURN10 



ASYNCRONOUS SYSTEM TRAP REGISTER 
VALIDATE VALUE 



CPU ERROR/STATUS CONTAINS ASTLVL 
SAVE NEW AST LEVEL 
CHECK THAT IT IS VALID 



STRIP OUT OLD AST LVL 
GO PLUG IN NEW 



NOT VALID GIVES AN ERROR 



26199 ;HERE TO SET AST LEVEL 

26200 

26201 

26202 WPR.6A: ALU D-KC.4J-1, 

26203 CLK.UBCC 
26204 
26205 
26206 
26207 
26208 
26209 

26210 =0* 
26211 
26212 
26213 
26214 
26215 
26216 

26217 .HERE TO POST A SOFTWARE INTERRUPT REQUEST 
26218 

26220 WPR.7: 6 Q.ORNOT.MASK, ;SET REQUESTED INTERRUPT BIT 

26221 J7WPR.7A ;G0 WRITE IT BACK 
26222 

26223 ;HERE TO WRITE INTERVAL CLOCK CONTROL/STATUS 
26224 

26225 =110 ; ;D31=0, NOT SETTING ERROR BIT 

26226 WPR.8: IDCCLK.CS3J), .-INTERVAL CLOCK CONTROL/STATUS 

26227 RETURN18 
26228 

26229 ; ;D31=1, COPY TO ERROR BIT 

26230 D D. OR. Kt. 80003, ;SET REAL ERROR BIT (15) 

26231 J7WPR.8 
26232 

26233 ;HERE TO WRITE PERFORMANCE MONITOR ENABLE 

26234 

26235 



26236 WPR.9: D Q.ANDNOT.KC.83, 

26237 D.NE.O? 
26238 

26239 =101 ; 

26240 WPR.9A: D D.OR.RCCT03, 



26241 
26242 
26243 
26244 
26245 



St KC.C3, 
J/QPR.1 



RETURN! 



.-CLEAR OLD PME 

.-TEST THAT ONLY BITO SET 

-;D .EQL. 
.-PLUG IN NEW VALUE 
.-SETUP ID ADDRESS OF CES REGISTER 
;G0 WRITE IT 

~;D .NEQ. 
;TF^ED TO WRITE DATA .GTRU. 1 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame F6 Seguenc 

; Piyi24.MCR 600-1 204D MICR02 1L(03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 687 

; MOVPR .MIC C600.1204D SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



U 0072, 0000,01 3C,49F0,2C00,0000,08D0 
U 08D0, 0000,003C,3180.F800,0104,6D73 
U 08D1, 0819,2024.0580,F800,0000,03A8 

U 0D73, 081D,0030,2180.F988,0084,61EC 

U 01EC, 0801, 001 D,D980,F800,0084,63A8 



F 6 



ice 688 



U 01FC, 1F58,0038,45C0.0A78,0281,0D74 



U 0D74, 0810,OC33,4180,3D08,0000,03A8 



U 03A8, 3003,001E,4980,3EF8,0000,0018 



U OLAC, OF 00, 2000, 05C0, 0800, 0284, AD74 



U 0D76, 0000,003E,4180,3COO,0000,0018 



26246 ;HERE TO INVALIDATE ENTIRE TB OR CHANGE MEM MGMT ENABLE 
26247 

26248 ; ; 

26249 UPR.10: Q IDCTBER03, ;6ET TB STATUS 

26250 Z? 
26251 
26252 =0 .- ;ALU Z=0, MHE BEING SET 



26253 WPR.10A.-FE KC.403, 

26254 J/0PR.10B 
26255 
26256 

26257 D Q.ANDN0T.KC.13, 

26258 J7WPR.10D 
26259 

26260 ; 

26261 WPR.108:SC KC.143, 

26262 D ff.OR.Q, 

26263 RlZVl ALU 
26264 

26265 =01*** ; 

D.ORNOT.MASK, 
St KC.93, 
CACL,J/WPR.10D 



Q KC.8000D.RI6HT, 

VA.ALU, 

SC FE, 

stOp.ib,inhibit.ib, 

DO, 

Lfe RCR153 



26266 
26267 
26268 
26269 
26270 
26271 
26272 
26273 
26274 
26275 
26276 
26277 
26278 

26279 WPR.10C:IDCTBUF3J>, 

26280 DRCCT13, 

26281 MOL? 
26282 

26283 =0** ; — 

26284 yPR.10D:IDCT8tm)3 D, 

26285 RCR15J.N0T.MASK, 

26286 START. TB, 

26287 RETURN18 
26288 

26289 ; 

26290 VA Q-LB, 

26291 ALU, 

26292 D"0, 

26293 St SC-KC.13, 

26294 INWI8IT.IB, 

26295 J/yPR.10C 
26296 

26297 ;HFRE TO INVALIDATE ONE TB ENTRY 
26298 

26299 ; 

26300 WPR.11: IDCT8UFJ D,RETURN18 



;L00P COUNT FOR INVALIDATE ALL ADDRESSES 



ALU Z=1, MME BEING CLEARED 
CLEAR MME IN TBERO 
GO WRITE IT BACK 



GET 20 DECIMAL 

SET MME IF DESIRED 

SAVE DESIRED FINAL VALUE OF TBERO 



SET WRITE-BOTH BIT 

READY TO BUILD CONSTANT 512 

SETUP TBERO FOR LOOP 



SETUP BIT 14 AS STARTING ADDRESS 

INITIAL TB INDEX IS ZERO 

GET LOOP COUNT INTO SC 

PREVENT INSTRUCTION BUFFER CYCLES 

PREPARE TO WRITE ZEROS TO TB 

GET 512 INTO LATCH 



CLEAR NEXT PAIR OF TB ENTRIES 
GET READY TO RESTORE TBERO IF END 
CHECK SC FOR COMPLETION 

SC.EQL.O, DONE 

LEAVE CORRECT VALUE IN TBERO 
BUILD CONSTANT IN R15 
TURN IB BACK ON 



SC.NEQ.O, MORE TO INVALIDATE 

UPDATE ADDRESS IN VA 

READY UPDATED ADDRESS FOR NEXT 

CLEAR D FOR WRITE TO TBUF 

DECREMENT LOOP COUNT 

PREVENT IB FROM MESSING TB ADDRESS 



.-CLEAR THE ENTRY SELECTED BY VA 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600, 12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame 66 Seguenc 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 688 



U 0D78. OD00.003C.0180.F800.0000.0D79 

U 0079, 0019,O034,8D8O,F800,0010,0D7A 

U 0D7A. 0FO0,O13C,018O,F800,0OO0,08D4 

U 08D4, 0000,003E,0180,F800,0000.0010 

J 08D5, 00O0.O03E.018O.AO00.0O00.0018 



6 6 



Sequence 689 



'; MOVPR !MIC C606,1204D 



SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register 



26301 .HERE TO PERFORM A QUAD CLEAR TO REMOVE DOUBLE ERRORS IN MOS MEMORY 

26302 

26303 

26304 UPR.12: D DAL.SC ;6ET ALL MBZ'S INTO LOW BITS OF D 

26305 

26306 

26307 

26308 

26309 

26310 

26311 

26312 

26313 =0 

26314 

26315 

26316 

26317 

26318 



ALU.D.AND.KC.1F3,CLK.UBCC 



DO, 
Z? 



RETURN10 



.-TEST MBZ'S 
•CLEAR WITH ZEROS 
-;ALU Z=0, MBZ BITS WERE SET 



MCT/EXTWRITE.P, 
L0N6,RETURN18 



-;ALU Z=1, MBZ WERE CLEAR 
.•PERFORM EXTENDED WRITE 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600,12(h3 
P1W1 24 .MCR 600.12043 ~ " 
MOVPR .MIC [600.12043 



H 6 
SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Frame H6 Seguence 690 
MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU OE, WCS124 Page 
SVP/LDPCTX. MF/MTPR : MTPR - Move To Processor Register 



689 



U 0D7B. 0019.0324.5580.F800.0190.888C 
U 088C, 0001,203C.3DFO,2D80.0000.0D81 

U 088E. OC13.011C.81F0.2D00.0000.08D8 

U 08D8. 0819,2030.E9EO,F800.0000.0C6F 

U 08D9. 0C00,153C,29E0,F800,0014,AC4B 
U 0C4B. 0819,0030,1D80,F800,OOOO.OC6F 

U 0C4F, 0819,123C,E980,F800,1400,6C67 

U 0C67, 0000,173C,0180,F800,0000,OC6E 
U 0C6E. 0819,0030,1D80,F800,0000,OC6F 

U 0C6F, OCOO,003C,8180,3COO,0000,OD80 
U 0D80, 0000, 003E, 01 80 ,F 300,0000 .0000 



26319 

26320 

26321 

26322 

26323 

26324 

26325 

26326 

26327 

26328 

26329 

26330 

26331 

26332 

26333 

26334 

26335 

26336 

26337 

26338 

26339 

26340 

26341 

26342 

26343 

26344 

26345 

26346 

26347 

26348 

26349 

26350 

26351 

26352 

26353 

26354 

26355 

26356 

26357 

26358 

26359 

26360 

26361 

26362 

26363 

26364 

26365 

26366 

26367 

26368 

26369 

26370 



;HERE IS SUBROUTINE TO SELECT A PROCESSOR RE6ISTER 



SELPR: 



=0* 



=0 



=1011 



=0110 
=0111 



=1110 



=1111 
SELP.2: 



ALUJ>.ANDNOT.KC.3F3, 

CLK.UBCC, 

SC SC+FE, 

FE EALU, 

C3T? 



RCCT03 Q. 
Q IDCP5L3, 
J7SELP.3 



DO. 

ACU NOT.RCCTOJ, 

Q JBCUSTACK3, 

Z? 



D Q.OR.KC.243, 

Q"D. 

J7SELP.2 



EALU SC-KC. 343. CLK.UBCC, 

D 0,8 D, 

ACUI-O? 



D D.OR.KCSCD, 
J7SELP.2 



STATE FE, 

D D.OR.KC.243, 

EALU.N? 



RANGE CHECK PROCESSOR REGISTER NUMBER 
SET Z IF REG # .LEQU. 3F 
RESTORE REG * IN SC 
AND F r 
IS THIS A STACK POINTER? 

ALU C=0. REG # .LSSU. 8 
SAVE REGISTER DATA 
GET PSL FOR COMPARING MODE 
GO CHECK MODE AGAINST REG # 

ALU C=1, REG # .GEO. 8 

SAVE OTHER OPERAND IN D 

REG U BITS 2-1 TO ALU 1-0 

GET RETURN ADDRESS FROM USTACK 

TEST FOR REG # IN RANGE 

ALU Z=0, REG # .GTRU. 3F 
FORCE ILLEGAL NUMBER 
KEEP OTHER OPERAND OUT OF WAY 
RETURN TO CALLER 

ALU Z=1 . REG OK 
READY CHECK TO ALLOW 36, 3E 
RETURN BASE TO D, SAVE DATA IN Q 
TEST FOR REG # OF FORM ***11* 

ALU 1-0 .NEC. 

RETURN TO CALL PLUS REG * 

KEEP THE DATA SAFE 

ALUt-0 .EQL. (REG # WAS ***11*> 
REG # TO STATE FOR TEST OF EVENNESS 
FORCE RETURN TO ILLEGAL REG # 
IS REG # .LSS. 34? 



.-CREATE CONSTRAINT BLOCK FOR TRICKY BRANCHING 

; ;EALU nsO (REG # .GEO. 34) 

STATEO? ;IS REG # ALSO EVEN? 

; ;RE6 g is E vEN AND GTR 34 

D D.0R.KCSC3 ;ALLOU RETURNS TO 36 AND 3E 



IDCUSTACK3.D, 
D_Q 



.-SETUP RETURN ADDRESS 
.-RETURN DATA IN D 



RETURHO 



;G0 TO CALL SITE + REG # 



ZZ-ESOAA-124.0 ; MOVPR .MIC C600.12043 SVP/LDPCTX. MF/MTPR14-Jan-82 Fiche 4 Fr*ne 16 Segu 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 



U 0081. OC19,0008,1180,F800,0010.0D82 

U 0D82, 0BO0,033C,2D80,F800,0104.88C4 

U 08C4. 0819.0034.5D80.F800.0000.0D83 
U 08C6, 0000,003E,0180,F800,0000.0024 

U 0083, 0019,0020,1D80,F800,0091.0D84 

U 0D84. 0810,013A,0180,F900,0000,0002 



I 6 



Sequence 691 



; MOVPR >IC L"6O6,12043 



SVP/LDPCTX. MF/MTPR : MTPR - Move To Processor Register 



Page 690 



U 003E, 0018.0038,6580,F980,0000,08FC 
U 0O3F, 0000,003E,0180,F800,0000,0020 



26371 ;HERE WHEN SELECTED PROCESSOR RE6ISTER IS A STACK POINTER. 

26372 ; CHECK TO SEE WHETHER IT IS THE CURRENT STACK POINTER 
26373 
26374 

26375 SELP.3: ALU DHCC.43-1.CLK.UBCC, 

26376 D.Q 
26377 
26378 
26379 
26380 
26381 
26382 

26383 =0* 
26384 
26385 
26386 
26387 
26388 
26389 
26390 

26391 SELP.4: ALUD.XOR.KCSC3,CLK.UBCC. ;IS REGISTER NUMBER = CURRENT MODE? 

26392 SC.FE .-SETUP ID BUS ADDRESS OF REGISTER 

26393 " 

26395 6 RCCT03. -GET BACK THE DATA 

26396 Z7.RE1URN2 .-RETURN 2, OR 3 IF CURRENT SP SELECTED 
26397 

26398 .-SUBROUTINE TO CALL (WITH PSL.MODE?) TO VALIDATE THAT PROCESSOR IS IN 

26399 ; KERNEL MODE. RETURN20 VERIFIES KERNEL, NO RETURN IF NOT 
26400 



D D.SWAP, 

FFSC*KC.28], 

C3T? 



D D.AND.KC.73, 
J7SELP.4 



RETURN24 



;MAKE SURE REG * IS LESS THAN 5 
.-MODE NOW TO D REGISTER 



.-CURRENT MODE AND IS BIT TO D<2:0> 
.-SETUP ID BUS ADDRESS OF SELECTED SP 
.-LEGAL REGISTER NUMBER? 



.-STRIP TO JUST IS AND MODE 

.-ALU C31=1 (REGISTER NUMBER ILLEGAL) 

.-TAKE ERROR RETURN 



26401 =11110 ; 

26402 KERNEL CHK: 

26403 RCCT03 KC.103.J/EXCPT 
26404 

26406 RETURN20 

26407 

26408 .LIST ;Re-enable full listing 



SOMEBODY MADE A NO-NO 

TAKE RESERVED OPERATION EXCEPTION 

OK 



J 6 
ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 11M0DE.MIC 14~Jan-82 Fiche 4 Frame J6 Seguence 692 
; P1U124.MCR 600,12043 MCR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
; 11M0DE.MIC C600.12043 11MO0E.MIC 



691 



26413 .NOBIN 

26414 .CHAN6E/NATIVE=0 



26409 
26410 
26411 
26412 



,T0C "11M0DE.MIC" 
,T0C Revision 1.0" 
P. R. 6uitbault 



26415 .TOC 
26416 

26417 ; 01 

26418 ; 00 
26419 



Revision History* 



Change macro names that deal with conditions codes. 
Start of history 



; 26420 
; 26421 



.BIN 
.N0LJST 



.•Disable listing of PCS code for quickie assemblies 



K 6 
ZZ-ESOAA-124.0 ; 11M0DE .MIC C600, 12043 Compatibility mode 14-Jan-82 Fiche 4 Frame K6 Seguence 693 
; P1W1 24. MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAXM/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
11M00E.MIC [600,12043 Compatibility mode 



26422 
26423 
26424 
26425 
26426 
26427 
26428 
26429 
26430 
26431 
26432 
26433 
26434 



Description 

.TOC " Compatibility mode : Description" 
THE 11-INSTUCTI0NS ARE DIVIDED INTO THE FOLLOWING CLASSES: 

A-CLASS : CLR , ORB, COM, C0MB,DEC ,DECB,ADC ,ADC8, 

SBC,SBCB,BIC,BIC8,BIS,BISB,ADD,SUB,X0R,ASl,ASLB 
ROL.ROLB 

J-CLASS: JMP.JSR 

BIN: BIC,BICB,BIS,BISB,ADD,SUB,XOR 

C-CLASS: A-CLASS.AND.(.NOT.BIN) 

MFP: MFPI,MFPD 

MTD: MTPI,MTPD 



692 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600,1204J 
; P1W124.MCR 600.12043 MICR02 1L 
; 11M0DE.MIC [600,12043 Compatibility mode 



U 0724. 0O00,003C,0180,F80O,0000,0024 



L 6 
Compatibility mode 14-Jan-82 



Sequence 694 
MICR02; 1L(03) 14-Jan-82 '15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 693 



Fiche 4 Frame L6 



U 0730. 0O00,003C,0180,F80O,0000,0F8F 
U 0734, 0814,0038,0180,F800,0000,OD85 

U 0D85, 0019,0000,0980,F801 ,0200,0439 
U 0738, 0000,003C.0180,F800,0000,OF8D 
U 073C, 0000,003C,0180,F800,0000,003C 

U 0086, 0000,403C,01 80,6005,4000,0762 
U 0760, 0000,003D,0180.F800,0000,OE64 
U 0761, 0000,003D,0180,F800,0000,0880 
U 0762, 0804,0O3B,65F0,F857,1284,6700 



: DPO - BASIC 

" Compatibility mode 



: DPO - BASIC" 



; TRACE TRAP PENDING 



26435 .TOC 
26436 

26437 ;DP0 - DECISION POINT 

26438 ;HERE OFF IRD WHEN THERE IS A TRAP, INTERRUPT, OR CONSOLE REQUEST UP 
26439 

26440 ;720: 

26441 ; 
26442 

26443 724: 
26444 
26445 

26446 ;728: 

26447 ; 
26448 

26449 ;72C: 

26450 ; 
26451 

26452 730: 
26453 
26454 

26455 734: 
26456 
26457 
26458 
26459 
26460 
26461 

26462 738: 
26463 
26464 

26465 73C: 
26466 
26467 
26468 

26469 60. IRD: LOAD. IB. 11, PC PC+2,W0RD, 

26470 INTRPT. STROBE, J/IRD11 
26471 

26*72 760: ; 

26473 CALL.J/IB.TBM 
26474 

26475 761 : ; 

26476 CALL, J/IB. ERR 
26477 

26478 762: ; 

26479 IRD11: IRD. 11 



J/720 
J/TRACE 
J/728 
772C 
J/INTRPT 
D.PC 



PCfcVA D-KC.23, 
J/C0N5.HALT 



J/INTIO 
J/ARITHT 



INTERNAL INTERRUPT REQUEST 

HALT PENDING 

UNDO EXTRA PC ADVANCE 



SET PC TO NEXT INSTRUCTION TO DO 
GO TO HALT LOOP 



SBI INTERRUPT REQUEST 
ARITHMETIC TRAP 



LOAD I-8UFFER, UPDATE PC 

STROBE INTERRUPTS, FETCH NEXT INSTR. 



STOPPED WITH IB MISS, GOTO FILL IB 

STOPPED WITH AN ERROR 

INSTR DECODING, ALSO IB STALL STATE 



M 6 
ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 Compatibility mode 14-Jan-82 Fiche 4 Frame M6 
; P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS1 
; 11M0DE.MIC C600. 12043 Compatibility mode : 0P0 - BASIC 

26480 .-MISCELLANEOUS INSTRUCTIONS EXECUTES: 

26481 ;ENTER HERE FROM IRD, 

26482 .-WITH LA GETS OST. 

26483 ;LB GETS SRC. 

26484 ;VA AND D GET SRC OR PC (LB OR PC) , 

26485 ;Q GETS IB DATA BYTES 2 AND 3. 

26486 ;PC IS ADDED BY N WHERE N IS DETERMINED BY IB. 

26487 ;SC IS SET TO 16. 
26488 

26489 754: 

26490 CLRCC: ALUJJ.AND.KC.1E3. 
26491 
26492 
26493 
26494 



Sequence 695 



Page 69/: 



U 0754. 0859.2034,51 80.F800.0000.0D88 
U 0D88. OO0O.O03C.3DF0.2CO0.O0O0.0D89 
U 0D89, 081D.2024,0180,F800,0000,0D8A 

U 0D8A. 4000.003C.3D80.3C05. 4000.0762 

U 0725, 0859,2034.5180,F800,0000,OD8B 
U 0D8B. OOOO.OO3C.3DF0.2CO0.OOO0.OD8C 
U 0D8C, 081D. 0030,0180, F 800, 0000. 0D8A 

U 07A0. 2016.6014,0180,F801,4200,0D86 

U 07A5, 2016.6014,0180,F801,4200,OD86 

U 07A6, 2016.6014.0180.F801.4200.0D86 

U07A1, *000,003C,0180,F805,4000.0762 
U 07A2, 4000.003C.0180.F805.4000.0762 
U 07A4, 40U0.003C.0180.F805.4000, 0762 



DjCU.RIGHT, SI/ZERO 

t 

Q.IDCPSL3 
D.Q.ANDNOT.D 



26495 
26496 
26497 
26498 
26499 

26500 STPSL: IDCPSL3.D. 

26501 CLR.IBO-1 .PC.PC+2, J/IRD1 1 
26502 

26503 725: 

26504 SETCC: ALU G.AND.KC.1E3, 

26505 D ACU.RIGHT, SI/ZERO 
26506 
26507 
26508 
26509 
26510 
26511 
26512 

26513 7A0: 

26514 BXXOK: 
26515 
26516 
26517 

26518 7A5: 
26519 
26520 
26521 

26522 7A6: 
26523 
26524 
26525 
26526 

26527 7A1: 

26528 BXX: 
26529 

26530 7A2: 
26531 
26532 

26533 7A4: 
26534 



Q.IDCPSL3 
D.DC0R3Q.J/STPSL 



PCftVA Q.SXTCW0RD3+PC, 
FLUSH. IB, J/GO. IRD 



PCfcVA Q.SXT[yORD3+PC, 
FLUSH. IB, J/GO. IRD 



PCftVA Q.SXTCU0RD3+PC, 
FLUSH. IB, J/GO. IRD 



CLEAR COND CODES INSTRUCTIONS 
GET BITS 3-0 OF INSTR IN D 



CLR.IBO-1 .rC.PC +2. J/IRD11 
CLR.IBO-1 .PC.PC+2, J/IRD11 
CLR. f BC-1 .PCJ>C*2.v/IRdTi 



GET PSL TO CLEAR CONDITION CODES 
CLEAR RESPECTIVE COND CODES 



STORE PSL 

GO ON TO NEXT INSTR 



SET COND CODES INSTRUCTIONS 
SET BITS 3-0 OF INSTR IN D 



GET PSL TO SET CONDITION CODES 
SET CC, GOTO STORE PSL 



BRANCH INSTRUCTIONS: BRANCH 
ADD DISPLACEMENT TO GET NEW PC 
FLUSH IB, GO TO RELOAD IT 



BRANCH INSTRUCTIONS: BRANCH 
'•BRANCH INSTRUCTIONS: BRANCH 

•BRANCH INSTRUCTIONS: NO BRANCH 
•BRANCH INSTRUCTIONS: NO BRANCH 
•BRANCH INSTRUCTIONS: NO BRANCH 



N 6 

ZZ-ESOAA-124.0 ; 11M0DE.MIC [600,1204:1 Compatibility mode 14-Jan-82 Fiche 4 Frame N6 

; P1W124.MCR 600.12043 MICR02 1L(03> U-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 

; 11M0DE.MIC [600.12043 Compatibility mode : DPO - BASIC 



Sequence 696 



Page 695 



U 0750. 0000,003C. 3DF0.2E30.0200.0D8D 

U 0D80. 0019.6024. C1C0.4000.0000.0D8E 

U 0D8E. 2003.403C.0180.F801.4200.0D90 
U 0D90. 0000, 003C .0180.6000,0000,0091 
U0D91, 0018,0014,0980.F800.0200.0D92 

U 0092. 0018,4018.1 180,42B0,0000,0D93 
U 0D93, 0819,0034, 8D80.F 800, 0000, 0D94 
U 0D94, 081F,4030,0180,F800,0000,OD96 

U 0D96, 0000,003C,3D80,3C05,4000,0762 



26535 ;HERE FOR RTI/RTT, WHICH ARE TREATED IDENTICALLY 
26536 

26537 750: ; ; 

26538 RTIRTT: VA RCR63* ;6ET STACK POINTER VIA LA 



26539 

26540 

26541 

26542 

26543 

26544 

26545 

26546 

26547 

26548 

26549 

26550 

26551 

26552 

26553 

26554 

26555 

?6556 

26557 

26558 

26559 

26560 

26561 

26562 

26563 

26564 

26565 

26566 

26567 



Q.IDCPSLJ 



DCWORDJ CACHE, 

Q Q.ANDR0T.K[.FFFFJ 



;GET PSL (NEED BITS 31-16) 



;6ET (SP> 

.-KEEP BITS 31-16 OF PSL 



PCfcVA D.OXTCWORDJ, 
FLUSH7IB 



LOAD. IB. 11 
VA LA+KC.2J 



DCWORDJ CACHE, 
R6 LA+Kt.43.RLOG 



D_D.AND.KC.1FJ 

6 D.0XTCWORD3-OR.O 



IDCPSLJJ), 

PC.PC+2 , INTRPT . STROBE , J / JRD1 1 



;6ET NEW PC FROM STACK 

RELOAD INSTRUCTION BUFFER 
VA RCR6J+2 



GET PSW FROM STACK 
UPDATE STACK POINTER 



IGNORE PSW EXCEPT FOR T, N, Z. V. C 
COMBINE PSL BITS 31-16 WITH TNZVC 



STORE NEW PSL 

UPDATE PC, STROBE INTERRUPTS, FETCH 



B 7 

ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 Compatibility mode K-Jan-82 
; P1U124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 
; 11M0DE.MIC C600.12043 Compatibility mode : DPO - BASIC 



Fiche 4 Frame B7 Seguence 697 
VAX1 1/780 Hicrocode : PCS 01, fPLA OE, WCS124 



Page 696 



U 07AB. OOOO.OO3C.O180.Fm30.O200.0D98 

U 0098. 001 8,491 8,O980.42B0,OO00,0A72 

U OA72, 0000,403C,0180,F850.0000.0D9? 

U OA73. 2003.403C.0180.Fg01.4200.OD86 
U 0099. 0001 .403C. 0180. F8C8.0000.0D9A 

U 009A. 2018.0034. C180.F801 .4200,0086 

U 07AA, 0019,4004, 0580, F8C0,0010,0D9B 

U 0D98, 4019,2134.F9CO,F800,4000,08DC 
U 08DC, 001 F. 0000.01 C0.F8O0.O000.07A0 
U 08DD. 0000. 003C. 01 80, F 805, 0000, 0762 



VA.RCR63 



26568 .HERE FOR RTS 
26569 

26570 7AB: 

26571 RTS: 
26572 
26573 
26574 
26575 
26576 
26577 
26578 =10 
26579 
26580 
26581 
26582 
26583 
26584 
26585 
26586 



;6ET STACK POINTER VIA LA 



DCW0RD3 CACHE. 
R6_LA+lcr.23.RL0G. 
PC. MODES? 



LA R(DST)&LB RCSRO.WORD. 
J/RTS.L1 



PC8VA D.0XTCU0RD3. 
FLUSH. IB, J/GO.IRD 



;G£T SAVED RE6ISTER FROM STACK 
;POP STACK POINTER 
;IS RE6ISTER=PC? 

•;DST R .NEQ. PC 
;N0: NOT PC 



-;DST R .EQL. PC 
.•RESTORE PC SAVED ON STACK 
.•FETCH NEXT INSTRUCTION 



26587 RTS.L1: R(DST) D.WORD 

26588 

26589 

26590 

26591 

26592 

26593 

26594 7AA: 

26595 c 0811 
26596 
26597 
26598 
26599 
26600 
26601 =0 
26602 
26603 
26604 
26605 



.•RESTORE REGISTER SAVED ON STACK 



PC&VA ALU.ALU.LA.AND.KC.FFFFJ, .-RESTORE PC FROM OLD VALUE OF REGISTER 
FLUSH. IB, J/GO.IRD ;G0 TO RELAOD IB AND FETCH 



R(SRC).D-KC.13.RL0G,CLK.UBCC ;R(SRC) GETS SRC-1 



Q.AND.KC.7E3. 
CCR. 180-1, Z? 



Q_0-0,J/BXXOK 
PC.PC+2.J/IRD11 



;GET BRANCH OFISET 

;DID SRC REG GO TO ZERO? 

.•BRANCH ON ALU Z-BIT 

;Z = 0: BRANCH — PC.PC-OFFSET 
;Z = 1: NEXT INSTRUCTION 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C60O,12043 
P1W124.MCR 600.12043 MICR02 1LC03) 
11M0DE.MIC [600,12043 Compatibility mode 



C 7 
Compatibility mode H-Jan-82 Fiche 4 Frame C7 Sequence 698 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 
: DPO - CSM03*DM0 



697 



U 0753, 401C,E00C,0180,F8CD,4070,0762 
U 07D3. 0814,0038,01 E0,F 800, 0000, ODAO 

U ODAO, 201D,C00C,0180,F801 ,4270,0086 

U 07D6, OFOO,O93C,O1C0,F800,0000,0A82 

U 0A82, 401D,C000,0180,F8CD,4070,0762 
U 0A83, 2015, C000.0180,F801. 4270,0086 



26606 

26607 

26608 

26609 

26610 

26611 

26612 

26613 

26614 

26615 

26616 

26617 

26618 

26619 

26620 

26621 

26622 

26623 

26624 

26625 

26626 

26627 

26628 

26629 

26630 

26631 

26632 

26633 

26634 

26635 

26636 

26637 

26638 

26639 

26640 

26641 

26642 

26643 

26644 



.TOC 



Compatibility mode 



DPO - CSMOJ'DMO' 



;REGISTER EXECUTES FOR 1 OPERAND INSTRUCTIONS, REGISTER TO REGISTER 

; EXECUTES FOR 2 OPERAND INSTRUCTIONS. 

.-ENTER HERE FROM IPD, 

; WITH LA GETS DST, 

; LB GETS SRC, 

; VA AND D GET SRC OR PC (LB OR PC), 

; Q GETS IB DATA BYTES 2 AND 3, 

; PC IS ADDED BY N WHERE N IS DETERMINED BY IB, 

; SC IS SET TO 16. 



753: 
ACLASS: 



7D3: 
ACLPC: 



7D6: 
NEG.B: 



=10 



ALU LACINST.DEP3D,R(DST).ALU, 

SETTCC(INST), 

CLR.IBO-1, 

PC PC+2,J/IRD11 



QJ>,D_PC 



PCAVA ALU,ALUJ>CINST.DEPJQ, 
SET. Zlk INST), 
FLUSH. IB, J/GO.IRD 



D 0,0 LA, 
Pt\MO&ES? 



ALU D-Q,R(DST)_ALU, 

SETTCC(INST), 

CLR.IBO-1, PC PC+2,J/IRD11 



PCftVA D-PCSET.CC(INST), 
FLUSHTlB, J/GO.IRD 



VCLASS + MOV, DST IS NOT PC 
CLOCK PSW CONDITION CODES 
CLEAR FIRST 2BYTES OF I-BUFFER 
INCREMENT PC, FETCH NEXT INSTRUCTION 

A-CLASS, DEST IS PC 

DST = PC, SO LOAD PC IN D 



PERFORM OPERATION ON PC 

SET CONDITION CODES 

NEW PC, SO FLUSH I-BUFFER 



Q GETS DESTINATION 
TEST FOR DEST REG=PC 

DST R ISN'T PC 

NEGATE DESTINATION, STORE RESULT 

SET CONDITION CODES 

CLEAR 2 BYTES, UPDATE PC 

DST REG IS PC 

NEGATE PC, SET CONDITION CODES 

NEW PC, SO FLUSH I-BUFFER 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600, 12043 Compatibility mode H-Jan-82 Fiche 4 Frame 07 Sequence 699 

; P1W124.MCR 600-12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU 0E, UCS124 Page 698 

; 11M0DE.MIC C600.12O43 Compatibility mode : DP0 - CSM03*DM0 



D 7 



U 07D9. 08O0,093C.0180,F800,0000.0AB2 

U 0AB2. 0042.C03C.0080.F8C8.0060.0DA3 
U 0AB3. 0814.0038.0180.F800.0000.0DA1 

U 0DA1. 0842, C03C, 0080, F 800, 0060. 0DA2 

U 0DA2. 2019.C034.C180.F801.4270.0D86 

U 00A3. 4000.C03C.0180.F84D.4070.0762 

U 07DB. 0800.C03C.0180.F800.0070,ODA4 
U 0DA4. 0000,093C.0180,FA30.0000,0ABA 

U OABA, 0018,4004, 0980. FAB0.0200.0DC9 
U 0AB8. 0814, C038,0180,F800, 0070, OABA 



26645 7D9: ; 

26646 ASR.B: D.LA.PC. MODES? 
26647 
26648 =10 
26649 
26650 
26651 
26652 
26653 
26654 
26655 

26656 =;END 
26657 
26658 
26659 
26660 
26661 
26662 
26663 
26664 
26665 
26666 
26667 
26668 ASR.B1: ALU R(DST), SET. CC (INST), 



R(DST) D.SXTCINST.DEP3.RIGHT. 

SI/ASHR, 

SET.PSL.C(AMX). 

J/ASR.B1 



D_PC 



D D.SXTCINST.DEPJ. RIGHT, 

Sl/ASHR. 

SET.PSL.C(AMX) 



;D GETS DEST, SETUP FOR SIGN EXT 
;TEST DST-MOOE 
•;DST R ISN'T PC 
.-SHIFT RIGHT AND SIGN-EXTEND 

;SET PSL-C-8IT ON ORIGINAL DATA 



•;DST R IS PC 
;GET DST 



;SIGN EXTEND AND SHIFT PC 

;SET PSL-C-BIT FROM ORIGINAL DATA 



PCftVA ALU.ALU DCANDJKC.FFFF3. .-RELOAD PC WITH SHIFTED PC 
SET.C£(INST>.FLUSH.IB.J/G0.IRD ;NEW PC e SO FLUSH IB 



26669 
26670 
26671 

26672 7DB: 

26673 MFP: 
26674 
26675 
26676 
26677 

26678 =10 

26679 MFPX: 
26680 
26681 
26682 
26683 



CLR.IBO-1 .PC.PC+2.J/IRD11 

D.LA.SET.CC(INST) 
U^CR^pCFODEj? 



R6 LA-KC.23.RLOG, 
VA 1 ?, LOANWORD, J/STOREO 



D.PC, SET. CC (INST) ,J/MFPX 



;DST .NE. PC, SET CC 

.CLEAR 2 BYTES Of I-6UFFER. UPDATE PC 



;MFPI, MFPD 

•GET STACK-POINTER, TEST DST-MODE 

-;DST R ISW'V ?C 
;SP SP-2 
;VA.SP-2 FOR STORING RESULT 

■;DST P IS PC 
;GET PC 



E 7 

ZZ-ES0AA-124.0 ; 11M0DE.MIC C600.1204!] Compatibility node 14-Jan-82 Fiche 4 Frame 17 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE. WCS1 

; 11M0DE.MIC C600,12043 Compatibility mode : DPO - CSM0>DM0 



Sequence 700 



Page 699 



U 075E, 0818,1A38,C1F8,F800,0000,OC57 

U 0C57. 4001,E03C.0180,F8CD,4070,0762 

U 0C5F, 4001. C03C, 01 80.F8CD, 4070,0762 
U 07DE. 0000.003C,0180,F800.0000.075E 

U 0751. 401C.EOOC.0180.F805.4070.0762 
U 07D1. 0814,0038,01E0.F800,0000,0DA5 

U 0DA5, 401D,C00C,0180,F805,4070,0762 



26684 75E: 

26685 SXT: 
26686 
26687 

26688 =0111 
26689 
26690 
26691 
26692 
26693 
26694 
26695 
26696 

26697 7DE: ; 

26698 SXTPC: J/SXT 
26699 

26700 751: 

26701 TCLASS: ALU.LACINST.DEPJD, 

26702 SET.CC(INST), 

26703 CLR.I80-1 ,PC PC+2, J/IRD1 1 
26704 
26705 7D1 



D JCC.FFFF3,Q_0, 
P5L.N? 



ALU_Q.R(DST)_ALU, 

SET.CCCINST). 

CLR.IBO-1 ,PC.PC+2,J/IRD1 1 



R(DST) D.SET.CC(INST), 
CLR.I80-1,PC_PC+2,J/IRD11 



26706 TCLPC: QJ),D_PC 
26707 

26708 ; 

26709 ALU DCINST.DEPJQ. 

26710 SET. CC( INST), 

26711 CLR. 180-1, PC PC+2,J/IRD11 



;D HAS MINUS, Q HAS PLUS SIGN 
.-TEST PSL.N TO PROPAGATE IT 

-;PSL N=0 
.STORE ZERO 



•;PSL N=1 
;SET CC, DST.-1 



;DST IS PC, NOP AS 11/70 



;TST.8,8IT.B.CMP.B, 
;SET/CLR COND COOES 



;DST = PC 



F 7 
ZZ-ESOAA-124.0 .- 11M0DE.MIC [600.1204} Compatibility mode 14-Jan-82 Fiche 4 Frame F7 Seguence 701 
; P1W124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 700 
; 11M0DE.MIC C600.12043 Compatibility mode : DPO - CSM03*DM0 



U 0705. 0802.893C.0180.F800.0070.0AC2 
U 0AC2. 4001.403C.0180.F8CD.4000.0762 
U 0AC3. 2003.403C.0180.F801 .4270.0086 

U 07DF. 0800.093C.65F8.F800.0084.6ACA 

U OACA. OD19.4034.4D80.F800.0050.0DA6 
U OACB. 0814.0038.0180.F800.0000.0ACA 

U 0DA6, OBOO,093C,0180,F800,0000,OAE2 

U 0AE2. 4001,403C,0180.F8CD.4000,0762 
U 0AE3. 2001,003C,0180.F801,4200,OD86 



26712 

26713 7D5: 

26714 HOVB: 
26715 
26716 

26717 =10 
26718 
26719 
26720 
26721 
26722 
26723 
26724 

26725 7DF: 

26726 SWAB: 
26727 
26728 
26729 
26730 =10 



DD.SXTCBYTEJ, SET. CC (BYTE). 
Pt.MODES? 



; 16 BIT MOVE FOR MOVB TO REG 
;IS DESTINATION PC? 



;DST R ISN'T PC 

.-WRITE 16-BIT REG 



R(DST) D.WORO. 

CLR. IBO-1 .PC.PC+2, J/IRD1 1 

. # -DST R IS PC 

P«VA D.OXTCWORDJ, SET. CC (WORD), ;MOVE TO PC 
FLUSH7I8.J/G0.IRD 



D LA t 

StjCt. 103,0.0. 

PC. MODES? 



;D 6ETS DST OPD. 
; SET WORD SWAP CT 
;CK IF DST IS PC 



;DST R ISN'T PC 

.-MOVE SOURCE TO D BYTES 3 6 2 

;CC'S SET FROM RESULTING LOW BYTE 



26731 SWAB.O: D DAL.SC, 

26732 ACu D.AND.KC.FF003, 

26733 W0RP,N8ZjlLU.VftCJ>.J/SWAB.1 
26734 
26735 

26736 D.PC.J/SWAB.O 
26737 
26738 

26739 SWAB.1: D D.SWAP, 

26740 Pt.MODES? 
26741 

26742 =10 ; ;DST R ISN'T PC 

26743 R(DST) D.WORD, ; STORE RESULT 

26744 CLR.IB0-1.PC.PC+2.J/IRD11 

26745 J 

26747 PCfcVAJ), FLUSH. IB, J/GO.IRD -STORE RESULT TO PC AND VA 



-;DST R IS PC 



.-SWAP BYTES 3&2 INTO 0&1 
;IS DESTINATION PC? 



6 7 

ZZ-ESOAA-124.0 ; 11M0DE.MIC l"600.12043 Compatibility mode H-Jan-82 Fiche 4 Frame G7 Seguence 702 

; P1W124.MCR 600-12043 MICR02 1L<03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, fPLA OE, WCS124 Page 701 

; 11M0DE.MIC C600,12043 Compatibility mode : DP0 - CSM03*DM0 



U 0757, 0840,1A3C,6180,F800,00E4,6C7E 
U 0C7E, 4001,C034.0180,F8CD,4070,0762 
U 0C7F, 4001,C01C,0180,F8CD,4070,0762 

U 0758, 0840,1A3C,5D80,F800,OOE4,6C7E 
U 07D7, 0814,0038,6180,F800,0084,6DA8 
U 07D8, 0814,0038,5D80,F800,0084,6DA8 

U 00A8, 0601,1A3C,0180,F800,0060,OC8E 

U 0C8E, 2019,C034,C180,F801,4270,0D86 

U 0C8F, 2001. C01C, 0180, F801, 4270,0086 



D LA.RIGHT, 
St.KC.F3, 
SET.PSL.C(AMX), 
PSL.C? 



26748 757: 

26749 ROR: 
26750 
26751 
26752 
26753 

26754 =1110 

26755 RORX: 
26756 
26757 
26758 
26759 
26760 
26761 
26762 
26763 

26764 758: 

26765 RORB: 
26766 
26767 
26768 
26769 

26770 7D7: 

26771 RORPC: PC,SCJ<C.F3,J/RORY 
26772 
26773 73)8: 



;6ET SOURCE SHIFTED RIGHT 
.•SETUP TO MASK BIT 15 
;SET COND CODES PART 1 
;3EN ON PSL<C> 



ALU D. AND. MASK, R(DST) ALU, 

SETTCC(INST), 

CLR.IBO-1 ,PC.PC+2,J/IRD11 



ALU D.ORN0T.MASK,R(DST> ALU, 

SETTCC(INST), 

CLR.IBO-1 ,PC.PC+2,J/IRD1 1 



D LA.RIGHT, SI/ZERO, 
Si KC.73, 
SET.PSL.C(AMX), 
PSL.C?, J/RORX 



;MASK OUT LMB OF BYTE/WORD 



;SET LMB OF BYTE/WORD 



26774 R0R8PC: D PC,SCJCL\73 
26775 



26776 

26777 RORY: 

26778 

26779 

26780 

26781 =1110 

26782 

26783 

26784 

26785 

26786 

26787 

26788 

26789 



D D.RIGHT.SI/ZERO, 
ACU D,SET.PSL.C(AMX), 
PSL.C? 



PCfcVA ALU, ALU.DCAND3KC. FFFF3 , 
SET. Ct( INST), 
FLUSH. IB, J/GO.IRD 



ALU D.ORNOT.MASK.PCBVA ALU. 

SET.CC(INST). 

FLUSH. IB, J/GO.IRD 



.-SHIFT RIGHT 

;SET COND CODES PART 1 

;IS OLD C SET? 



;SET COND CODES PART 2 



H 7 
ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 Compatibility mode 14-Jan-82 Fiche 4 Frame H7 

; P1W124.MCR 600.12043 MICR02 1LC03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0£, WCS1 

; 11M0DE.MIC C600,12043 Compatibility mode : DPO - DMO*(ASH*ASHC+MUL+DIV) 



Sequence 



703 



Page 702 



U 07BB, 0018,0934, 55E0,F800,0082,0812 
U 07BC, 0018,0934, 55CO,F800,0000,081A 
U 07B8, 0800,093C, 01 E0,F800,0000,0AF2 

U 0AF2, 0802.6D3C,5DEO,F800,0084,6F65 
U 0AF3, 0814,0038,0180,F800,0000,0AF2 

U 07BE, 0800,093C,65EO,F800,0184,6AFA 

U OAFA, 0002,603C,01F8,F980,0000,ODD4 
U OAFB, 0814,0038, 0180, F800,0000, OAFA 



26790 .TOC " Compatibility mode : DPO - DM0*(ASH+ASHC*MUL*DIV)' 
26791 

26792 ;ASH, ASHC, MUL, DIV 

26793 ; ENTER HERE FROM IRD, 

26794 ; WITH LA 6ETS DST, 

26795 ; LB 6ETS SRC, 

26796 ; VA AND D 6ET SRC OR PC (L8 OR PC) . 

26797 ; Q 6ETS IB DATA BYTES 2 AND 3, 

26798 ; PC IS ADDED BY N WHERE N IS DETERMINED BY IB, 

26799 ; SC IS SET TO 16. 
26800 

26801 7BB: 

26802 ASH: SC.LA.AND.ICC.3F3, 

26803 Off, 

26804 Pt.MODES?,J/ASHU 
26805 

26806 7BC: 

26807 ASHC: Q LA.AND.KC.3F3, 

26808 Pt\MODES?,J/ASHCU 
26809 

26810 7B8: ; ; 

26811 MULELE: D U,Q D, ;G0 PROCESS AS MEM TO REG 

26812 Pi. MODES? 
26813 

26814 =10 ; ; 

26815 MUL6: SC KC.73, ;SET LOOP CT FOR 8 

26816 D_B.SXTCU0RD3,QJ>, 

26817 D.NE.O?,J/MULU ;SIGN EXT M'CAND IN D 

26818 

26820 6 PCJ/MUL6 ;DST IS PC 

26821 

26822 7BE: ; ; 

26823 DIVELE: D LA,Q D. ;G0 PROCESS AS MEM TO REG 

26824 FEfcSC JcT.IOJ, 

26825 PC .MODES? 
26826 

26827 =10 ; ; 

26828 DIV6: RCCT03 Q.SXTCWORD3, ;SIGN EXT D'END, SET SHF CT 

26829 Q 0,J/5lVX 
26830 

26831 ; ; 

26832 D PCJ/DIV6 ;DST IS PC 



ZZ-ESOAA-124.0 ; 11N0DE.NIC C600,120*3 
; P1U124.NCR 600,12043 NKR02 1L 

; 11N0DE.NIC C600.12043 Compatibility mode 



I 7 
Compatibility mode 14-Jan-82 



Sequence 704 
MKR02 1L(03) 1%-Jan-32 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 



U 0711, 0000,C03F,01FO,4057,0000,070C 

U 0719, 0000,C03*,01FO,4057,0000,0700 
U 0712, 0019,4018,1580,F8CO,0000,C711 

U 073A, E01C,COOC,0180,F8CD,QD70,0762 
U 077A, 0002,A03C,01C0,F800,0070,0DA9 

U 0DA9, E001,603C, 0180, F8CD, 0000, 0762 
U 075A, EO1C,CO0C,0180,F8O5,O070,0762 



26833 .TOC 
26834 



Fiche 4 Frame 17 
ocode : PCS 01 
: ) - SRC NODE DECODING FOR BIN INSTRUCTIONS 

Compatibility mode : DPO - SRC MODE DECODING FOR BIN INSTRUCTIONS 



Page 703 



26835 
26836 
26837 
26838 
26839 
26840 
26841 
26842 
26843 
26844 
26845 
26846 
26847 
26848 
26849 
26850 
26851 
26852 
26853 
26854 
26855 
26856 
26857 

26858 711: 

26859 SN1: 
26860 
26861 
26862 
26863 

26864 719: 
26865 
26866 
26867 

26868 712: 

26869 SN2: 
26870 
26871 

26872 73A: 

26873 SM2A 
26874 
26875 
26876 



DECODE SRC ADDRESS NODE FOR 2 OPERAND INSTRUCTIONS EXCEPT ASH, ASHC, NUL, DIV. 
ENTER HERE FROM IRD, 

WITH LA GETS DST. 

LB GETS SRC, 

VA AND D GET SRC OR PC (LB OR PC), 

Q GETS IB DATA BYTES 2 AND 3, 

PC IS ADDED BY N WHERE N IS DETERMINED BY IB, 

SC IS SET TO 16. 
LEAVE HERE TO DP1 WITH D CONTAINS SRC OPERAND, AND REST UPDATED IF NEEDED. 



-11 ADDRESSING NODES: 

R NE PC 

NODE NANE * SYNTAX 

REGISTER R 

1 REG DEFERRED (R) 

2 AUTOINCRENENT (R) + 

3 AUTOINC DEFER 3(R> + 

4 AUTODECREMENT -(R) 

5 AUTODEC DEFER B-(R) 

6 INDEX X(R) 

7 INDEX DEFERRED iX(R) 



DCINST . DEP3.CACHE ,PCJ>C+N, 
LA R(DST)ftL§ R(SRC), 

qk7id,fs/nctTsub/spec,j/dpo 
dcinst . dep3.cache .pc.pc+n, 

LA R(DST)ftLfi R(SRC), 
0X7ID,FS/NCT.SUB/SPEC,J/DP0 



R .EQ. PC 
NANE 



INNEDIATE 
ABSOLUTE 



RELATIVE 



SYNTAX 



m 
a#A 



RELATIVE DEFER 3A 

;SN1 

;RE-LATCH REG'S (NAY BE NODIFIED) 

;SN1 



R(SRC) D+K[SP1.C0N3.RLOG,WORD, ;SN2*-SN27 
J/SN1 



ALU LACINST.DEP3Q,R(DST)_ALU, 

SET.CCUNST), 

CLR.IB0-3,PC PC*2,J/IRD11 



26877 77A: 

26878 SN2NVB: Q.SXTCBYTE3,SET.CC(BYTE> 

26879 " 

26881 ALU Q,R(DST)_ALU,WORD, 

26882 CLR7IB0-3,PCPC*2,J/IRD11 
26883 

26884 75A: 

26885 SN2T: ALU LACINST.DEP3Q, 

26886 SET. CC( INST). 

26887 CLR.IB0-3,PC_PC+2,J/IRD11 



SN27*DN0*ACLASS 
-DN07 

SN27*DN0*NOVB 

-DN07 

SN27*DN0*TCLASS 
-DN07 



ZZ-ESOAA-124.0 ; 11M0DE.WC C600,12043 
; P1U1 24 .MCR 600.12043 MICR02 1L 

; 11M0DE.MIC C606,12043 Compatibility mode : DPO - SRC MODE DECODING FOR BIN INSTRUCTIONS 



J 7 
Compatibility mode 14-Jan-82 



_ Seguence 705 

MICR02 1L<03) 14-Jan-82 15:30:16 VAX11/780 Microcode,: PCS 01, FPU OE, WCS124 Page 704 



Fiche 4 Frame J7 



U 071 A. 50O0,O03C,O180,F80O,00O0,0DAA 
U ODAA, 0CO0,O03F,OiF0,F807,0000,O700 

U 0713, 0019,4018,0980,40CO,OCOO,OD30 

U 0718, 5003,603C,0180,F800,Or.'00,0711 

U 0714, 0019,4004,1580,F8CO,0^00,0711 
U 071 C, 0814,0038,01 80,F800,0000,0DAB 
U ODAB, 0019,0000,0980,F801,0200,ODAC 
U ODAC, 0000,403C,0180,4000,0000,ODAD 

U ODAD, 0000,003F,01EO,F807,0000,0700 

U 0715. 0O19,4004,0980,F8C0,0200,0DAE 
U ODAE, 0000,403C, 01 80, 4000, OC 00, 0060 

U ODBO, 0003,403C,0180,F800,0200,07i1 
U 071D, 0814,0038,0180,F800, 0000,0081 
U 0DB1. 0O19.00OO,0980,F801 ,0200.0082 
U 0D82, 0000, 403C, 0180,4000, 0C00,0D83 



26888 71A: 

26889 SM2DMX: CLR. 182-3 
26890 



;SM27*-DH0 



DO, 

pr PC+N, 

Q_TB. DATA,SUB/SPEC, J/DPO 

DCW0RD3 CACHE, 
R(SRC>5+KC. 23. RLOG, 
CHK.0D6.ADDR, 
J/SM5.1 



26891 
26892 
26893 
26894 
26895 

26896 713: 

26897 SM3: 
26898 
26899 
26900 
26901 

26902 718: 

26903 SM37: VA ALU.ALU Q.0XTCWORD3, 

26904 CLR\lB2-3,7/SM1 
26905 

26906 714: 

26907 SM4: 
26908 
26909 

26910 71 C: 

26911 SM47: D PC 
26912 
26913 
26914 
26915 
26916 
26917 
26918 
26919 
26920 
26921 
26922 

26923 715: 

26924 SM5: 
26925 
26926 
26927 

26928 SM5X: DCWORDJ CACHE, CHK. ODD. ADDR 
26929 

26930 ; 

26931 SM5 . 1 : VA ALU, ALU „D. 0XTCWORD3 , 

26932 J/SM1 
26933 

26934 71 D: ; 

26935 SM57: D.PC 

26936 

?6938 PCfcVA.D-KC.23 

26939 

26940 

26941 DCWORDJ CACHE, CHK. ODD. ADDR 



R(SRC) D-KCSP1.C0M3.RL0G, 
VAK/LQto,J/SM 



PCftVA.D-KC.23 
DCW0RD3.CACHE 



;SM3*-SM37 

";SM37 
;SM4*-SM47 



;6ET INSTRUCTION ITSELF AS SRC 



Q D,PC PC+N, 
SOB/SPEC, J/DPO 



r(src) d-kc.23.rl0g, 
vak/lqXd 



;SM5*-SM57 



;SM57 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 
; P1W124.MCR 600.12043 MICRO? 1L 

11MODE.MIC C600, 12043 Compatibility mode 



K 7 

Compatibility mode 14-Jan-82 



.,___ , ._ Sequence 706 

MICR02 11(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 



Fiche 4 Frame K7 
ocode : PCS 01 
: DPO - SRC MODE DECODING FOR BIN INSTRUCTIONS' 



Page 705 



U 0DB3. 0003,403C,01EO,F800,0200,OD84 

U 0DB4, 0000, C03F ,0180.4007,0000,0700 

U 0716, 500E,6014,0180,F800,0200.0711 

U 071E, 5016,6014,0180,F800,0200,OD85 

U 0065, 0000,C03F,01FO,4007,0000,0700 

U 0717, 500E,6014,0180,F800,0200,ODAE 

U 071F, 5016,6014.0180,F800.0200,ODAE 

U 07D4, 0019,0018,0980,FABO,0000,0711 
U 077C, 0000,003D,0180,F800,0000.0E64 
U 077D, 0000,003D,0180,F800,0000,OB80 

U 077E, OOO0,O03F,O1F0,F8O7,00O0,07OO 



26942 
26943 
26944 
26945 
26946 
26947 
26948 
26949 

26950 716: 

26951 SM6: 
26952 
26953 

26954 71 E: 

26955 SM67: 
26956 
26957 
26953 
26959 
26960 
26961 
26962 

26963 717: 

26964 SM7: 
26965 
26966 

26967 71 F: 
26968 
26969 
26970 

26971 7D4: 

26972 MTP1: R6JHKC.23.RLOG, 
26973 
26974 

26975 77C: 
26976 
26977 

26978 77D: 
26979 
26980 

26981 77E: 
26982 
26983 
26984 



VA ALU , ALU J> . 0XTCW0RD3 , 



DCINST.DEP3,CACHE. 
PC_PC+N,SUB7SPEC,J/DP0 



VA ALU. ALU . SXT[y0RD3+L8, 
CLR. 182-3, J/SM1 

VA ALU.ALU Q.SXTCU0RD3+PC, 
CLR. 182-3 



DCINST.DEP3.CACHE, 

PC PC+N, 

QK7ID,FS/MCT,SUB/SPEC,J/DP0 



VA ALU.ALU Q.SXTCW0RD3+L8, 
CLR.I82-3.J/SM5X 

• ■ II I I I II I .11 I II I Jl I |_| | |L JL ■■ 1—1 ■_ U. I_- 

VAALU.ALU Q.SXTCW0RD3+PC, 
CLR.I82-3,3/SM5X 



;Q GETS INSTRUCTION ITSELF 



;SM6 




Q IB.DATA, 
PZ PC+N, 
SUB/SPECJ/DPO 



;SM7 

';SH7 

;(SP) + 

;I8 T8 MISS, GOTO FILL 18 
;I8 ERROR 
;IB STALL 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.1204j 
; P1W124.MCR 600.12043 MICR02 1L(03) 

11M0DE.MIC C6O0.120A3 Compatibility mode 



L 7 
Compatibility mode 14-Jan-82 Fiche 4 Frame L7 Seguence 707 

14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, VCS124 Page 

: DP0CDP1 FOR BIN INSTRUCTIONS) - OEST MODE DECODING 



706 



U 0701, 0000,083C,0180,F9B8,0200,OFOC 

U 0709, 0014,0838.0180,F9B8,0200,OFOC 

U 0702, 0000.083C,0180,F9B8,0200,OF1C 
U 070A, 0018,0000, 0980,FAF8,0000,0DB6 
U 0DB6, 0000,003C,0180,FA78,0000,OD88 

U 0D88. 5014,0814,0180,F988,0200,0F0C 
U 0703, 0000,003C,0180,F800,0200,OD89 



26985 

26986 

26987 

26988 

26989 

26990 

26991 

26992 

26993 

26994 

26995 

26996 

26997 

26998 

26999 

27000 

27001 

27002 

27003 

27004 

27005 

27006 

27007 

27008 

27009 

27010 

27011 

27012 

27013 

27014 

27015 

27016 

27017 

27018 

27019 

27020 

27021 

27022 

27023 

27024 

27025 

27026 

27027 

27028 

27029 

27030 

27031 

27032 

27033 

27034 

27035 

27056 

27037 

27038 



.TOC " Compatibility mode 



DP0(DP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING" 



it ENTER HERE FROM IRD, 

WITH LA GETS DST, 

LB GETS SRC, 

VA AND D GET SRC OR PC (LB OR PC), 

Q GETS IB DATA BYTES 2 AND 3, 

PC IS ADDED BY N WHERE N IS DETERMINED BY IB, 

SC IS SET TO 16. 
IF ENTER HERE AFTER SRC ADDRESS DECODING, 

D GETS SRC OPERAND, 

VA IS SRC OPERAND ADDRESS, 

PC HAS BEEN UPDATED, AND REST EITHER UPDATED FOR DST, OR NO CHANGE. 
LEAVE HERE FOR NEXT DP FOR EXECUTES WITH 

D CONTAINS DST OPERAND, VA IS DST OPERAND ADDRESS, Q HAS SRC OPERAND. 



-11 ADDRESSING MODES: 



701; 
DM1 



709: 
DM17: 



702: 
DM2: 



70A: 
DM27: 



R .NE. PC 

MODE NAME 

REGISTER 

1 REG DEFERRED 

2 AUTOINCREMENT 

3 AUTOINC DEFER 

4 AUTODECREMENT 

5 AUTODEC DEFER 

6 INDEX 

7 INDEX DEFERRED 



VA LA,RC[T73 ALU, 
ENB.DP1?,J/DP1A 



VA PC,RCCT7D ALU, 
END.DP1?,J/DP1A 



VA LA,RC[T7J ALU, 
ENE.DP1?,J/DP1B 



RCR153 0-KC.23 



SYNTAX 

R 

(R) 

(R) + 

B(R>+ 

-<R) 

3-(R) 

X(R) 

ax(R) 



R .EQ. 

MAMP 



PC 



IMMEDIATE 
ABSOLUTE 



RELATIVE 
RELATIVE DEFER 



SYNTAX 



#N 

a#A 



A 
9A 



;DM1*-DM17 



;DM17 



;DM2*-DM27 



;DM27 



LAB_RCR153 



VA LA+PC.RCCT7D ALU, 
CLR. 182-3, 
END.DP1?,J/DP1A 



703: 
DM3: 



VALA 



;DM3*-DM37 



M 7 
ZZ-ESOAA-124.0 ; 11M0DE.MIC C600,12043 Compatibility mode H-Jan-82 Fiche 4 Frame M7 
; P1U124.MCR 600-1204] MICR02 1L<03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 
; 11M0DE.MIC C600.12043 Compatibility mode : DFHXDP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING 



Sequence 708 
124 



Page 707 



U 0DB9, O018,4O18,09E0,40C8,0C00,0DBA 



U ODBA, OC01.083C,0180,F9B8,0200,0F0C 



U 070B. 5001,283C,01E0,F988,0200.0F0C 



27039 

27040 

27041 

27042 

27043 

27044 

27045 

27046 DM3V: VA D,RCCT73.ALU, 

"""" DO, 

END.DP1?,J/DP1A 



QJ>, 

ACU LA+KC.23.RL0G,R(DST)JILU, 

DCW0RD3.CACME, 

CHK.ODD.ADDR 



27047 
27048 
27049 

27050 708: 

27051 DM37: 
27052 
27053 
27054 



VA Q,RCCT73_ALU, 

Qj. 

C^. 182-3, 

END.DP1?,J/DP1A 



;DM37 



N 7 
ZZ-ESOAA-124.0 ; 11M0OE.MIC L600.12043 Compatibility mode H-Jan-82 Fiche 4 Frame N7 
: P1W124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 
; 11M0DE.MIC C606.12043 Compatibility mode : DP0(DP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING 



Sequen 



ce 709 



Page 708 



U 0704, 0018.4804, 1980.F8C8.0200.0F14 
U 070C, 0014,0038.01CO,F800.0000.0D8B 

U ODBB, 0019,2800,0980,F989,0200,OFOC 

U 0705, 0018,4004,0980, F8C8,0200»0D8C 

U ODBC, 0000,403C, 01EG,4000,0C00,0DBA 
U 070D, 0014,0038.01CO,F800,0000,ODBD 

U ODBD, 0019,2000,0980, F 801 ,0200. ODBC 

U 0706, 501C,0814,0180.F9B8,0200,OFOC 

U OTOE, 5015,2814,0180,F9B8,0200,OFOC 
U 0707, 501C.0014,0180,F800,0200,0D8C 
U 070F, 5015,2014,0180,F800,0200,ODBf 

U OFOC, 0000, C03F, 01 EO, 5800, 0000, 0700 



27055 704: 

27056 DM4: 
27057 
27058 
27059 

27060 70C: 

27061 DM47: 
27062 
27063 
27064 
27065 
27066 
27067 

27068 705: 

27069 DM5: 
27070 
27071 
27072 
27073 

27074 DM5X: QJ>. 
27075 
27076 
27077 

27078 70D: 

27079 DM57 
27080 
27081 
27082 
27083 
2/084 

27085 706: 

27086 DM6: 
27s)%7 
27088 
27089 
27090 

27091 70E: 

27092 DM67 
27093 
27094 
27095 
27096 

27097 707: 

27098 DM7: 
27099 
27100 

27101 70F: 

27102 DM77 
27103 
27(04 

27105 =100 

27106 DP1A 
27107 
27108 



ALU LA-KlSP2.CON3.RL06. 
R(D5T) ALU,WORD,VAK/LOAD, 
END.DPT?.J/DP1C 



Q PC 



;DM4*-DM47 



;DK47 



PttVA Q-KC.23. 
RCCT73 ALU. 
END.DPT?,J/DP1A 



ALU LA-KL\23.RL0G, 
R(D5T) ALU.WORD.VAK/LOAD. 
J/DM5X 



DtUORD3 CACHE. 
CHK.ODD.ADDR.J/DM3V 



Q PC 



PCftVA Q-KC.23. 
J/DM5H 



VA LA+Q, 
RClTO ALU, 
CLR.IB2-3, 
END.DP17.J/DP1A 



VA Q+PC, 
RClT73 ALU, 
CLR.IB2-3, 
END.DP17.J/DP1A 



VA LA+Q, 
CLR.IB2-3.J/DM5X 



VA Q+PC, 
CLR\IB2-3,J/DM5X 



;DM5*-DM57 



;DM57 



DCINST.DEP3 CACHE. IBCHK, 
SOB/SPEC, J /DPO 



;DM6*-DM67 

;DM67 

;60T0 CHK ODD ADDR 

;DM7»-DM77 

;DM77 

•-(JCLASS+DM27) 



ZZ-ESOAA-124.0 ; 11 NODE. MIC C600, 12043 
; P1W124.MCR 600.12043 MICR02 1L 

; 11M0DE.MIC [600.12043 Compatibility mode 



B 8 

Compatibility mode 14-Jan-82 



- - _ Sequence 710 

MICR02 1L<03) 14-Jan-82 15;30:16 VAX11/780 Microcode : PCS 01, FPLA OE, yCS124 



Fiche 4 Frame B8 
ocode : PCS 01, FF 
: DP0(DP1 FOR DIN INSTRUCTIONS) - DEST MODE DECODING 



Page 709 



J OFOD, 0a4.003B.01E0.F980,0000.0700 

U OFOE. 0001 .C03C .0180,3000,0070,0803 

U OFOF, 0001,C03C.0180,3000.0070.0B03 

U 0F14, 0000,C03F.01EO,5800,0000.0700 
U 0F15, 0000,003C,0180,F848,0000,OD8E 

U 0F16, 0001. C03C. 0180. 5000, 0070,0603 

U 0F17. 0001,C03C,0180,3000,0070,OB03 
U ODBE, 0000, 003C, 0180, F 988, 0000, OFOD 



27109 

27110 DP1AA: RCCT03_PC. 



27111 
27112 
27113 
27114 
27115 
27116 
27117 
27118 
27119 
27120 
27121 
27122 

27123 = 

27124 =100 

27125 DP1C: 
27126 



DJ1,Q 5. 
SOB/SPK.J/DPO 



.-JCLASS+DM27: SAVE PC FOR JSR 



CACHE.DCINST.DEP3. 
ALU D.SET.CC(INST), 
J/ST0RE1 



CACHE.DCINST.DEP3, 
ALU D,SET.CC(INST), 
J/ST0RE1 



DCINST.DEP3 CACHE. I8CHK, 
SOB/SPECJ/DPO 



27'\27 

27128 

27129 

27130 

27131 

27132 

27133 

27134 

27135 

27136 

27137 

27138 

27139 

27H0 

27141 

27142 = 

27143 

27144 DP1CC: RCCT73 LA,J/DP1AA 



LA6 R(DST), 
J/DPlCC 



CACHE J>CINST.DEP3, 
ALU D,SET.CC( INST), 
J/ST0RE1 



CACHE.DCINST.DEP3, 
ALU D,SET.CC(INST), 
J/ST0RE1 



;M0V.B ♦ MTP 

•M0V.8 + MTP 

'—(JCLASS+DM27) 

•JCLASS+DM27: 
•M0V.8 + MTP 

;MOV. 8 + MTP 

•JCLASS+DM27: 



ZZ-ESOAA-124.0 ; 11M0DE.MIC [600.12043 
; PI W124.MCR 600.12043 MICR02 1L 
; 11M0DE.MIC [600,12043 Compatibility mode : 0PO(DP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING 



C 8 

Compatibility mode 14-Jan-82 



«iCRO2~~1L(03> i^-Jan-82 '15:30:16 VAX11/780 Microcode,: PCS OVFPLA OE, WCS124 Page 710 



Fiche 4 Frame C8 



U 0F1C, 0018.4018,1980.F8C8.0000,OFOC 



U 0F1D, 0018.4018.1980.F8C8,0000,OFOD 



U 0F1E, 0001 ,C03C. 01 80, 3000, 0070, ODCO 



U 0F1F. 0001. C03C. 0180.3000, 0070, ODCO 



U ODCO. 0018.4018. 1980, F8C8, 0000, 0803 



27145 =100 ; 

27146 DP18: ALU LA+KCSP2.CON3.RLOG, 

27147 R(D5T> ALU.WORD, 

27148 J/DP1A 
27149 
27150 
27151 
27152 
27153 
27154 
27155 
27156 
27157 
27158 
27159 
27160 
27161 
27162 
27163 
27164 = 
27165 
27166 

27167 DP1Y: ALU LA+KCSP2.CON3.RLOG, 

27168 R(DST) ALU.WORD, 

27169 J/STORE1 



ALU LA+KCSP2.CON3 .RLOG. 
RUST) ALU.WORD. 
J/DP1A* 



CACHE.DCINST.DEP3. 
ALU D.SET.CC (INST). 
J/DP1V 



CACHE.DCINST.DEP3, 
ALU D.SET.CC(INST), 
J/DP1Y 



-(JCLASS+DM27) 

STORE POPPED RE6ISTER 



;JCLASS 
•M0V.8 ♦ MTP 

•MOV.B ♦ MTP 
'•M0V.8+MTP 



D 8 

ZZ-ESOAA-124.0 ; 11M0DE.MIC [600.12043 Compatibility mode H-Jan-82 Fiche 4 Frame D8 Sequence 712 

; P1W124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 711 

; 11M0DE.MIC C600.12043 Compatibility i.ode : DPI - MEMORY TO R/PC FOR BIN INSTRUCTIONS 

27170 .TOC " Compatibility mode : DP1 - MEMORY TO R/PC FOR BIN INSTRUCTIONS" 
27171 

27172 .-ENTER HERE WITH LA HAS DST. D HAS SRC OPERAND. 

27173 .-EXECUTE THE BINARY OPERATION INSTRUCTIONS AND 60 TO I RD AFTER DONE. 
27174 

27175 774: ; ; 

27176 BCL1: ALU_LAL"INST.DEP3D.R(DST)_ALU, ;BIC.B,BIS.B.ADD,SUB.MOV 

27177 SET. CC< INST), 

271 78 CLR. IBO-1 .PCPC+2 , 

27179 PC.MODES?,J/COADIB 

27180 

27182 BCL1PC: 6 PC ;DST = PC 

27183 = 

271 84 ; ; 

27185 PC6VA ALU.ALU.QCINST.DEPJD. 

27186 SET. Ct (INST), 

27187 FLUSH. IB, J/60. IRD 
27188 
27189 73F: 



U 0774. 401C,E90C,0180,F8CD.4070.0B09 
U 07F4, 0014,0038.01 CO, F800, 0000, 0DC1 

U 0DC1. 201D,EOOC,0180,F801,4270,OD86 

U 073F, 40'C.E90C,0180,F805,4070,0B09 
U 0B01. 0804,003B.65F0,F857.1284.6700 
U 0B03, 2014,0038,0180,F800.4200.0D86 
U 07BF. 0014.0038,01 CO.FSOO.0000.ODC2 

U 0DC2. 401D,E00C,0180,F805,4070,0762 
U 0779, 0802,803C,0180,F800.0070.0DC3 

U ODC 4001,493C,0180,F8CD,4000,OB09 
U 07F9, 201A,8034,C180.F801,4270.0D86 



27190 BCL2: ALU LACINST.DEP3D,SET.CC(INST), 

27191 CLR.IBQ-1.PC PC+2. 

27192 PC.M0DE$?,J/CQADI8 
27193 

27194 =01 

27195 BCLIRD: IRD. 11 
27196 
27197 

27198 ST0RE1: ALU PC. FLUSH. IB. J/60. IRD 
27199 

27200 7BF: ; ; 

27201 BCL2PC: Q.PC ;DST = PC 
27202 
27203 
27204 
27205 
27206 
27207 

27208 779: 

27209 M0V81 
27210 
27211 
27212 
27213 
27214 
27215 

27216 7F9: 
272\7 M0VB1PC:PC*VA ALU. 

27218 ALU D.SXTCBYTE3.AND. XL". FFFF3. 

27219 SETTCC(BYTE). 

27220 FLUSH. JB.J/GO. IRD 



;DST.NE.PC*-(Sm7,57) 
;DST.N£.PC*(SM47,57) 



ALU.QCINST.DEP3D.SET.CC (INST) , 

CLR. IBO-1 .PC.PC+2, 

J/IRD11 

D.D.SXTCBYTE3,SET.CC(8YTE) 

R (DST) D. WORD, 
CLR. IBO-1, PC PC+2, 
PC. MODES?, J/COADIB 



;SI6N EXT FOR MOVB TO REG 



E 8 

ZZ-ESOAA-124.0 ; 11M0DE.MIC C600, 12043 Compatibility mode 14-Jan-82 Fiche 4 Frame E8 

; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 

; 11MODE.MIC C600J2043 Compatibility mode : DP1 (DP2 FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY, EXECUTES 



Seguence 713 



U 0700, 4001, C03C, 01 dO,F8CD, 4070,0762 

U 0708, 2001,C03C,0180,F801,4270,OD86 

U 0769, 081D,COOC,0180.F800,0070,ODC9 

U 0764, 081D,C00C,018O.F800,0070,0DC9 

U 07E9, 081D,C00C,0180.F800,0070,0DC9 

U 07E4, 081D,COOC,0180,F800,0070,ODC9 
U 07C6, 0000,003C,01F8,F800,0000,ODC4 

U 0DC4, 081D,E00O,O180,F80O,0070,0DC9 

U 07C9, 0842,C03C,0080,F800,0060,ODC5 

U ODC5, 0001,C03C,0180,3000,0070,0803 

U 07CB, 00O1,C03C,018O,FA30,0070,0ABA 

U 07CC, OFOO,1A3C,0180,F800,0000,OC97 



Compatibility mode 



Page 712 
: DP1 (DP2 FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY, 



27221 .TOC 
27222 

27223 .-HERE IS MEMORY TO MEMORY EXECUTES. 

27224 ; ENTER WITH D HAS DST OPERAND, VA CONTAINS DST OPERAND ADDRESS, AND 

27225 ;Q CONTAINS SRC OPERAND. 

27226 ;MTP INSTRUCTION IS EXCEPTION CASE. THE DMO* IS HERE, AND -DMO* IS WITHIN 

27227 ;MOV INSTRUCTIONS. 
27228 

27229 700: ; ; ADDRESS ZERO FOR CM 

27230 DPO: R(DST) J>, ;DST R NOT = PC 

27231 SET.CCTINST), 

27232 CLR.IB0-1,PC_PC+2,J/IRD11 
27233 



PCftVAJ>,SET.CC(INST), 
FLUSH. IB, J/GO.IRD 



27234 708: 

27235 MTP: 
27236 
27237 

27238 769: 

27239 ACLAS7: D DCINST.DEP3Q, 

27240 SET. CC (INST) ,J/STOREO 
27241 

27242 764: 
27243 
27244 
27245 

27246 7E9: 
272W7 
27248 
27249 

27250 7E4: 
27251 
27252 
27253 

27254 7C6: 

27255 NEG.B7: Q 

27256 

27258 6 Q-pT " *""""""" 

27259 SET. CC (INST), J/STOREO 

27260 

27262 ASR!B7: D_D.SXTCINST.DEP3.RI6HT,SI/ASHR, 



D DCINST.DEP3Q, 
SET.CC(INST),J/STORE0 



D DUNST. DEP3C, 
SET.CC(INST),J/STOREO 



D DCINST.DEP3Q, 

SET. CC (INST), J/STOREO 



;DST R = PC 

•ACLASS (BIN+C/CLASS) + MOVB 
;ACLASS (BIN+C/CLASS) + MOVB 
•ACLASS (BIN+C/CLASS) + MOVB 
•'.ClASS (BIN+C/CLASS) ♦ MOVB 



27263 
27264 
27265 
27266 
27267 
27268 

27269 7C8: 

27270 MFP7: 
27271 
27272 

27273 7CC: 
27271. SXT7: 
27275 



SfT.PSL.C(AMX) 



CACHE DC INST . DEP3 ,RAMX/D ,AMX/RAMX , 
SET.Ct(INST),J/ST0RE1 



LAB RCR63, 
ALUJ>,SET.CC(INST) ,J/MFPX 



DO, 
P5L.CC? 



.•ASSUME POS, PREPARE ZERO TO STORE 



F 8 



ZZ-ES0AA-124.0 ; 11M0DE.MIC C600.12043 Compatibility mode H-Jan-82 _ Fiche 4 Frame F8 Seeuence 714 
; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OF. WCS124 Page 713 
11M0DE.MIC C600.12043 Compatibility mode : DPI (DP2 FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY, EXECUTES 



U 0C9/, 0001 .C03C, 0180.3000.0070.0803 
U 0C9F. 0818.C038.C180.F800.0070.0DC9 

U 072F, 401D.C90C.0180.F805.4070.0B09 

U 07AF, 401D.C90C.0180.F805.4070.0B09 
U OB09, 0804,003B,65F0,F857,1284,6700 
U OBOB, 001B.0000.09CO.F800.0000.0DC6 
U 0DC6. 2015,2014,0180,F801,4200.0D86 



ALU O.SET.CC(INST). 

CACHE J>CINST.DEPJ.J/ST0RE1 



D KC.FFFF3.SET.CCCINST). 
J7ST0RE0 



27276 

27277 =0111 

27278 

27279 

27280 

27281 

27282 

27283 

27284 

27285 72F: ; 

27286 TCLAS7: ALUJJCINST.DEP3Q. 

27287 SETTCC(INST), 

27288 CLR.IBO-1.PC PC+2. 

27289 PC MODES?. J/COAOIB 
27290 

27291 7AF : ; 

27292 ALU.DCINST.DEP3Q. 

27293 SET. CC( INST). 

27294 CLR.IB0-1.PC.PC+2, 

27295 PC. MODES? 
27296 
27297 =01 



;TST.B (DP1). BIT..B+CMP.8 (DP2) 



27298 LOADIB: 

27299 

27300 

27301 

27302 

27303 

27304 



IRD.11 

QJH*L\23 

PCfeVAJJ+PC . FLUSH. IB. J/60. IRD 



;TST.B (DPI). BIT.B+CMP.B (DP2) 



;-<SM47,57+DM47,57) 



;SM47,57+DM47,57: ALU_PC-2 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600, 12043 
; P1U1 24. MCR 600.12043 MICR02 1L 

; 11MDDE.MC C606,12043 Compatibility node : DPI (DP2 FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY, EXECUTES 



6 8 
Compatibility mode 14-Jan-82 



Sequence 715 
MICR02 11(03) TC-Jan-82 '15:30:16 YAX11/780 Microcode : PCS 01, FPLA OE. WCS124 Page 714 



Fiche 4 Frame G8 



U 07CF, 0D19,4034,4D80,F800,0050,0DC8 
U 0DC8. 0800,003C,0180.F800,0000,ODC9 

U 07C7, 0601,1A3C,6180,F800,OOE4,6CAE 

U OCAE, 0801,C034,0180,F80O,0070,0DC9 

U OCAF, 0801,C01C,0180,F800,0070,0DC9 

U 07C8, 0601,1A3C,5D80,F800,00E4,6CAE 
U 0DC9, 0000,C03C .01 80,3000,0000,0803 
U 07CE, 0000,003C, 01 80,F801 ,0000,0803 

U 07CD, 0C14,0A38,01C0,FA30,0000,0F26 

U 0F26, 0018,4004,0980,FABO,0200,ODCA 

U 0F27, 0C18, 4004, 0980, FABO,020O,0DCA 

U ODCA, 0000,4A3C,0180,3100,OCOO,OF2E 
U 0F2E, 0010,4038,0180,F8CO,0000,OF2F 

U 0F2F, 2010.0038, 0180,F939,4200,OD86 



;SUAP SRC TO BYTES 112 
;SET CC ON RESULTING BYTE 



27305 7CF: 

27306 SWAB7: D DAL.SCALU.D.AND.KC.FFOOJ, 

27307 yORD,NftZ_ALU.VftC_0 
27308 
27309 

27310 D D.SWAP,J/STORE0 

27311 

27312 7C7: 

27313 R0R15: D D.RIGHT,ALUD,SET.PSL.C(AMX), ; 

27314 St K[.F3,PSL.tC? ;BEN ON PSL<C> 
27315 

27316 =1110 ; ; 

27317 R0R15X: D D.AND.MASIC,SET.CC(INST), .MASK OUT LM3 OF BYTE/WORD 

27318 J7ST0RE0 
27319 

27320 ; ; 

27321 D D. ORNOT. MASK, SET. CC( INST), ;SET LMB OF BYTE/WORD 

27322 J7ST0RE0 

27323 

27325 R0RB7: 6 D.RIGHT.ALU D,SET.PSL.C(AMX), ; 

27326 StjCC.73,PSL.tC?,J/R0R15X 
27127 

27329 STOREO: CACHE_DCINST.DEP3,J/ST0RE1 
27330 

27331 7CE: 

27332 JMP11 
27333 

27334 7CD: 

27335 JSR: 
27336 
27337 

27338 =110 
27339 
27340 
27341 
27342 
27343 
27344 

27345 =;END 
27346 
27347 

27348 JSR.O: CACHE D [WORM, CHK. ODD. ADDR, ;PUSH DOWN STACK 

27349 LC RCtTOD, .LATCH PC 

27350 SRC.PC? ;SRC IS PC? 
27351 

27353 " R(SRC) LC.WORD ;SRC IS NOT PC 

27354 

27356 PCfcVA RCCT73, ;SRC IS PC 

27357 FLUSHTlB,J/GO.IRD 

27358 =;END 



PC_VA,J/ST0RE1 



LAB_RCR63,D_Q,Q„PC, 
SRC. PC? 



R6 LA-KC.23.RL06, 

vakVload.j/jsr.o 



D Q,R6 LA-KC.23.RLOG, 
V*K/LQ*D,J/JSR.O 



;CHK IF SRC REG IS PC 
;SRC IS NOT PC 

•SRC IS PC 



H 8 
ZZ-ES0AA-124 ; 11M0DE. MIC C600. 12043 Compatibility node H-Jan-82 Fiche 4 Frame H8 
; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 
; 11M0DE.MIC C600.12043 Compatibility mode : DP1 - <-DM0)*<ASH+ASHC*MUL+DIV) 



Seguence 716 



Page 715 



U 07AD, OC19,0034,5580,F800,0082,0812 

U C*12, 0802,543C,01C0,F800,0050,0F34 
U 0B13, 0814.0038,0180,F800,0000,07AD 

U 0F34, 4000,093C,0180,F805,4000,OB09 

U 0F36, 0500,003C,0580,F800,0084,AF47 

U 0F37, 085C,2038,5480,F800,0084,AF3F 
U 0F3B, 4001,693C,0180,F8C5,4000,0809 



U 0F3F, 085D,2C38,0080,F800,OOCO.CF3B 
U 0F43, 4000,093C,0180,F805,4000,0809 



U 0F47, 051D,6C38,05A8,F8C0,00F4,AK3 



SCD.AND.3CC.3F3, 
D_3 



D D.SXTCU0RD3,Q ALU, 
NSZ ALU.VftC 0, 
SC?,J/ASHX 



27359 .TOC " Compatibility mode : DP1 - (-DMOWASH+ASHC+MUL+DIV)" 
27360 

27361 ;HERE IS MEMORY TO REGISTER EXECUTES. 

27362 ; ENTER WITH D HAS DST OPERAND, VA CONTAINS DST OPERAND ADDRESS, AND 

27363 ;Q CONTAINS SRC OPERAND. 
27364 

27365 7AD: 

27366 ASH7: 
27367 
27368 

27369 =10 

27370 ASHU: 
27371 
27372 
27373 
27374 
27375 
27376 

27377 =100 

27378 ASHX: 
27379 
27380 

27381 =110 
27382 
27383 
27384 
27385 
27386 
27387 
27388 

27389 =;END 
27390 
27391 =011 



D.PCJ/ASH7 



CLR. 180-1, PC PC+2, 
PC.MODES?,J/COADIB 



D D.LEFT,SI/ZERO, 
St_SC-KC.13,J/ASHYY 



D D.RIGHT(B),SI/ASHR, 
St SC-KC.3F3, 
J/flSHXX 



.•SIGN-EXTEND SRC TO D AND Q 

•DST IS PC 

;SC = 0, CHK IF DM47,57 
;NO SUCH CASE: SC=NEG 
•32 > SC > 

';SC > 31, SET SC TO -SC 



27392 ASHXO: R(SRC) Q,tfORD, 

27393 CLR.IB0-1,PC PC +2, 

27394 PC. MODES?, J/COADIB 

27395 ^ 

27397 ASHXX: 6 D.RIGHT(8),SI/ASHR, 

27398 Q~Q.RIGHT,SI/ASHR, 

27399 R*MX/Q f AMX/RAMX,SET.CC<ROR>, 

27400 SC.SC+1 , 

27401 SC.NE.O?,J/ASHXO 
27402 

27403 =011 ; 

27404 ASHYO: CLR. 180-1, PC PC+2, 

27405 PC.M0DES?,J/C0ADI8 
27406 

27407 ; 

27408 ASHYY: R(SRC) D(B), 



;END OF LOOP 

•ARITH SHIFT RIGHT 

;CK IF END LOOP AND IF PC 



27409 
27410 
27411 
27412 
27413 



DJ>.LEFT,GQ.LEFT,SI/ZER0. 

RA>1X/Q,AMX7RAMX, 

SET. CC (WORD), 

SC SC-KC.13, 

SC.NE.0?,J/ASHY0 



;ARITH SHIFT LEFT 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600, 12043 
; P1W124.MCR 600.12043 MICR02 1L 
; linODE.MIC C600, 12043 Compatibility mode 



I 8 
Compatibility mode 14-Jan-82 



W1CR02 1L<03> TC-Jan-82 '15:30:16 VAX11/780 Microcode : PCS 01, FPU 0E, UCSlI^^ 



Fiche 4 Frame 18 
o< 
: DPI - (-DMO>*(ASH*ASHC+MUL+DIV) 



Page 716 



U 07AC, OC19.0034,55CO,F800,0000,081A 

Li 0B1A, OD01,203C,0180,F800,0082,ODCB 

U 081B, 0814,0038,01EO,F800,0000.07AC 
U ODCB, 0018,0034, C1CO,F860,0000,ODCC 

U ODCC. 081D,1414,01C0,F80O.005O,0F4C 
U 0F4C, 4000,093C,0180,F805,4000,0809 
U 0F4E, 0500,003C, 0580, F 800, 0084. AF5F 

U 0F4F, 085C,2038,5480,F800,0084,AF57 

U 0F53, CCOO,003C,6D80,F800,0084,6DCD 



U 0F57. 085D,2C38.00B0,F8OO,00CO,CF53 
U ODCD, ODOO,003C,0180,F800,0000,ODCE 
U ODCE, 0001,403C, 01 80. F8C0, 0000, ODDO 

U OPDO, 4001.693C.0180.F8E5.4000.0809 



27414 7AC: 

27415 ASHC7: Q.D.AND.KC.3F3, 

27416 D.O 
27417 

27418 =10 

27419 ASHCU: D DAL.SC, 

27420 S? Q.J/ASHCW 
27421 
27422 

27423 Q D,D PC, 

27*24 j7ASHt7 

27425 
27426 

27427 ASHCW: Q R(SRC!1).AND.KC.FFFF3 
27428 
27429 

27430 D t+Q.Q ALU, 

27431 NBZ ALU.VfcC 0, 

27432 SC?,J/ASHCV 
27433 
27434 =100 



;DST IS PC 



;D,Q_CSRC3CSRC .OR. 13 



D D.LEFT.SI/ZERO, 
St_SC-KC.13,J/ASHCY 



D D.RJ6HT(B),SI/ASHR, 
St SC-KC.3F3, 
J/ASHCX 



27435 ASHCV: CLR.IB0-1.PC PC+2, 

27436 PC. MODES?, J/C0ADI8 
27437 

27438 =110 
27439 
27440 
27441 
27442 
27443 
27444 
27445 
27446 = 
27447 

27448 =011 

27449 ASHCXX: D Q, 

27450 St KC.FFF03,J/ASHC70 

27451 " 

27453 ASHCX: D D.RJGHT(B),SI/ASHR, 

27454 Q Q RIGHT, SI /ASHR, 

27455 LGNG,RAMX/Q,AMX/RAMX,SET.CC(R0R), 

27456 SC SC+1, 

27457 SC7NE.0?,J/ASHCXX 
27458 

27459 ; 

27460 ASHC70: D DAL.SC 
27461 
27462 
27463 
27464 
27465 
27466 
27467 
27468 



;SC = 0, CHK IF DM47,57 

;N0 SUCH CASE: SC = f'tQ 
;SC > 

;SC < 0, SET SC TO -SC 



R(SROJ>,W0RD 



ALU Q,R(SRC!1) ALU,WORD, 
CLRTIB0-1 ,PC Pt+2, 
PC. MODES?, J/COADIB 



J 8 
ZZ-ES0AA-124.0 ; 11M0DE.MC C600.12043 Compatibility mode 14-Jan-82 Fiche 4 Frame J8 Seguence 718 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 

; 11H0DE.HIC C600.12043 Compatibility node : DPI - <-DM0)*<ASH+ASHC+MUL+DIV> 



U 0F5B. 0CO0.003C,6D80,F800,0084 # 6DCD 



U 0F5F, 051D,2C38,05A8,F800.00F4.AF5B 



717 



; 27469 

;27470 =011 

; 27471 ASHC71: DO. 

; 27472 SC KC.FFF03,J/ASHC70 

;27473 

; 27474 

; 27475 ASHCY: 

; 27476 

:27^77 

; 27478 

; 27479 



ALU J><B>, 

RAMK/Q,AMX/RAW,SET. CCaONG) , 
D D.LEFT,Q Q.LEFT,SJ/ZERO, 
St SC-KC.13, 
SC.NE.0?,J/ASHC71 



K 8 
ZZ-ES0AA-124.0 ; 11M0DE.MIC C600.12043 Compatibility mode H-Jan-82 Fiche 4 Frame K8 
; P1U124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS1 
; 11M0DE.MIC [600.12043 Compatibility mode : DPI - (-DMO)*(ASH+ASHC*MUL<DIV) 

27480 .-ENTER HERE WITH MULTIPLIER IN D, MULTIPLICAND IN Q. 

27481 ;MUL 070RSS — D (SS). QJ* 

27482 ;NOTE THAT DST 15 SS. 
27483 



Sequence 719 
124 



Pwyj 718 



U 07A8. 0802.6D3C.5DE0.F800.0084.6F65 
U 0F65. OF00.003C.0180.F800.0000.0DD3 

U 0F67, 0001.0D3C.0180.FAF8.0000.0F6D 
U 0F6D. 0OOO.0O3C.01F8.F80O.0O00.0DD3 

U 0F6F, OC21.003C.01EO.F980.0000.08C8 

U 08C8. 0000.OD3D.01F8.FA78.0000.OF7B 
U 08CA, 0000.0D3C,0180.F800,0000,0F76 

U 0F76, OD01.603C.0180,F8CO,0070.0DD2 

U 0F77. OD19,E014.0580.F800,0070.0DD1 

U 0F7B, 0203.0C3C.0180.F900.0000.0350 
U 0F7F. 0203.0C3C,0180,F900,0000,03BO 



27484 7A8: 

27485 MUL7: 
27486 
27487 
27488 

27489 =101 

27490 MULU: 
27491 
27492 
27493 
27494 
27495 

27496 =101 
27497 
27498 
27499 
27500 
27501 
27502 
27503 = 
27504 
27505 =0* 
27506 
27507 
27508 
27509 
27510 
27511 
27512 

27513 =110 
27514 
27515 
27516 
27517 
27518 
27519 
27520 
27521 
27522 = 
27523 

27524 =011 

27525 MULV: 
27526 
27527 
27528 
27529 
27530 
27531 
27532 
27533 = 
27534 



D Q.SXT[W0RD3.QJ>. 
StV XI". 73, 
D.RE.07.J/MULU 



D.O.J/MULZ 



RCR153 D.LONG, 
D.NE.O? 



;SET LOOP CT FOR 8 
.-SIGN EXT M'CAND IN D 



.-PROD IS 



Q_0,J/MULZ 



RCCT03 D.LEFT, 

SI/ZERO.LONG. 

D.Q.Q.D 



LAB.RCR1 53, LONG. 

Q, 0. 

CALL. SIGNS?. J/MULV 



D31? 



R(SRC) Q.WORD. 

SET.CCTWORD), 

D.DAL.SC.J/MUL7P 



ALU 0+KC.13,SET.CC(INST). 

D DAL.sC. 

J7MUL7M 



LC RCCT03. 

ALO 0(A) .D _D.RIGHT2.SI/ZER0, 

MUL7.J/MULPP 



LC RCCT03. 

ALO 0(A). D D.RIGHT2.SI/ZER0. 

MUL?,J/MUL«P 



.-PROD IS 

;2 TIMES M'CAND IN RC<0> 



CLR PARTIAL PROD, 
CHECK SIGN OF M'lER 



CK D31 FOR 2**15 RANGE 

STORE HIGH WORD 

POS PROD, GET HIGH WORD TO 



NEG PROD 

GET LOU WORD TO D 



;D D EXT SHIFT RIGHT BY 2 
;Q?1=0: POS M'CAND 



;D D EXT SHIFT RIGHT BY 2 
;Q31=1: NEG M'CAND 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 



U 0DD1. 0001.603C.0180.F8CO.0000.ODD2 

U 0DD2. 401 D. 6938. 01 80. F8E 5. 4030, 0809 
U 0DD3, 0001.E03C.0180.F8C0.0070.0DD2 



; P1U124.HCR 600.12043 
; 11M0DE.MIC C6O0.12O43 



L 8 
Compatibility node 14-Jan-82 



Fiche 4 Frame L8 



WCR02 1U03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE, WCS124 
Compatibility mode : DPI - (-DM0)*(ASH+ASHC+MUl+DIV) 



Sequence 720 



Page 71? 



27535 ; ; 

27536 MUL7M: RCSRO.Q.WORD 
27537 

27539 MUL7P: R(SRC!1) JK8).U0RD. ;ST0RE LOW WORD OF PRODUCT 

27540 RAMX/Q.AftC/RAHX.N.AMX.Z TST. 

27541 CLR.JB0-1.PC PC+2. 

27542 PC.M0DES?,J/C0ADI8 

27543 

27545 MULZ: R(SRC)_Q,SF T .CCCINST).J/MUL7P 



ZZ-ES0AA-124.0 ; 11M0DE.MIC C600J20A3 
; P1U124.MCR 600.12043 MCR02 1L 

; 11M0DE.MIC C600.12043 Compatibility mode 



N 8 

Compatibility mode 14-Jan-82 



Sequence 721 
MCR02 1L(03> f4-Jan-82 '15:30:16 VAX1 11/780 Microcode : PCS 01. FPLA 0E, WCS124 



Fiche 4 Frame M8 
o< 
: DP1 - (-DM0)*(ASH+ASHC4MUL+DIV> 



Page 720 



U 07AE, 0002,603C,65F8.F980,0184,6DD4 

U 0DD4, 0010,0038,01 C0,F9O0,00O0,0DD5 
U 0DD5, OOO0,0D3C,0180.F8O0,0OOn.OF84 
U 0F84, 0C00,0O3C,01F8,F8O0,0000,0DE0 

U 0F86, OC01,003C,01F8,FAF8,0000,ODD8 

U 0F87, 0C1F,2000,01F8,FAF8.0000,0DD9 

U 0DD8, 0D18.0D34,C1C0,F860,0000,0C86 

U 0CB6, 081D,0031,C1F8,3E78,0000,01C7 
U 0CB7, 081D,0030,C1F8,3E78,0000,0723 
U OCBE, 0019,0000,4580, c 800, 0091, CDDC 



27546 ;HERE IS MEMORY TO REGISTER EXECUTES. 

27547 .-ENTER WITH D HAS DST OPERAND (DIVISOR), VA CONTAINS DST OPERAND ADDRESS, AND 

27548 ;Q CONTAINS SRC OPERAND (DIVIDEND). 

27549 ; 

27550 ;THE DIVISION USES RESTORING ALGORITHM. 

27551 ;LB IS SET TO DIVISOR (D) VJA RCR15J. AND SC IS THE LOOP COUNT. 

27552 .'DURING DIVIDING, D HAS THE PARTIAL DIVIDEND, AND Q HAS THE PARTIAL QUOTIENT. 

27553 ;UHEN DONE, D CONTAINS THE REMAINDER, AND Q HAS THE QUOTIENT. 
27554 



27555 7AE: 

27556 DIV7: 
27557 
27558 
27559 

2/560 DIVX: 
27561 
27562 
27563 
27564 
27565 

27566 =100 
27567 
27568 

27569 =110 
27570 
27571 
27572 
27573 
27574 
27575 
27576 
27577 

27578 DIVP: 
27579 
27580 
27581 

27582 =0110 
27583 
27584 
27585 
27586 
27587 
27588 
27589 
27590 
27591 
27592 
27593 
27594 
27595 
27596 
27597 =;END 



RCCT03 Q.SXTCU0RD3, 
QJ), F ElSC JCC. 103 



;SIGN EXT D'END 
;SET SHF CT 



Q RCCT03, 
D_DAL.SC 



SIGNS? 
D_Q,QJ),J/N0DIV 



RCR153 D,LONG. 
DJJ,QjJ,J/DIVP 

RCR153 0-D.LONG, 
D_Q,Qj),J/DIVM 



;D'SOR = +? 
;D'SOR = 
•D'SOR = + 

•D'SOR = - 



DJ>AL.SC, 

Q R(SRC»1>.AND,KC.FFFF3. 

SIGNS? 



IDCTOJ D, 
D.DC0R3Q, 
Q 0,LAB RCR153, 

cXll,j/5ivox 



;D'END = +? 

;+/+ SAVE D'END SIGN 



IDCT03 D, 
D.DC0R3Q, 
0,LAB RCR153,J/DIVMP 



;-/♦ 



SAVE D'END SIGN 



ALU D-KC. 80003, CLK.UBCC, 

SC FE, 

J/BlVQ 



;SC GETS 16. 



ZZ-ESOAA-124.0 ; 11M0DE.MIC C600.12043 



; P1U124.MCR 600.12043 
; 11M0DE.MIC [600.12043 



N 8 

Compatibility mode 14-Jan-82 



Fiche 4 Frame N8 



MKR02 1L<03) 14-Jan-82 15.-30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 
Compatibility mode : DPI - (-DMQ)*(ASH+ASHC+MUL+DIV) 



Sequence 722 



Page 721 



U 0723, 081F,2001,0180,F800,0000,01D7 

U 072B, 0019,0008,4580,F800.0091,0DDA 

U 0D09, OD18,0D34,C1C0.F860,0OO0.OCC6 

U 0CC6, 081D,0031,01F8,FA78.0000.01C7 
U 0CC7, 081D,0030,01F8,FA78,0000,0766 

U OCCE, 0019,0008,4580,F800,0091,ODDA 
U 0766, 081F,2001,0180,F800,0000,01D7 

U 076E, D019,0000,4580,F800,0091,ODDC 
U ODDA. 081F,2000,0180,F800,0000,ODDC 

U OODC, 0OO1,5B3C,018C,F8C0,0050,0CD7 

U 0CD7, 0001,403C,C1FO,2CEO,0000,ODDD 

U OCDF, 4001,'V93C,0180,F8E5,4000,0809 
U 0OD0, 0F10,0038,0180,F900,0070,0DDE 

U ODDE, 4001,093C,0180,F805,4060,0809 

U 0OE0, 401 0,0938. 01 80. F 905, 4070, 0809 



27598 =0*** ;0*** 

27599 DiVMP: DJH).CALL,J/DIV1X 
27600 

; 1 *** 

ALU D-KC.80003-1 ,CLK.UBCC,SC_FE, 

J/DlVQN 



27601 

27602 

27603 

27604 

27605 DIVM: 

27606 

27607 

27608 

27609 =0110 ;0110 



D.DAL. SC, 
Q_R(SRC!1).AND.KC.FFFF3,SIGNS? 



D.DCOR3Q, 

Q.0,LAB.RCR153 .CALL, J/DIVOX 

DJ>C0R3Q,GJ),LAB_PCR153,J/DIVMM 



ALU D-KC. 80003-1 ,CLK.UBCC.SC_FE, 
J/DlVQN 



;1***- 

ALU D-KC. 80003, CLK.UBCC.SC FE, 

J/DlVQ 



27610 
27611 
27612 
27613 
27614 
27615 
27616 
27617 
27618 

27619 = 

27620 =0*** ;0*** 

27621 DIVMM; D 0-D,CALL,J/DIV1X 
27622 
27623 
27624 
27625 
27626 
27627 

27628 DIVQN: D.O-D 
27629 

2763P DIVQ: 
27631 
27632 
27633 

27634 =0111 
27635 
27636 
27637 
27638 
27639 
27640 
27641 

27642 DIVQ.1 
27643 
2*644 
27645 
27646 
27647 
27648 
27649 

27650 NODIV: ALU RCCT03,SET.CC(LONG),PC PC+2, 

27651 CLR.IB0-1,K.MODES?,J/LOADlB 



R(SRC) D,WORD, 

N8Z.AL0. VSC_0,D.DAL. SC ,ALU.N? 

ALU D,R(SRC!1> ALU,UORD, 
Q_l5CT03,J/DIVO\1 

ALU D,R(SRC!1> ALU,WORD.PC PC +2, 
CLR. J80-1 ,PC. MODES?, J/L0ADT8 



D_0,ALU_RCCT03 .SET. CC (LONG) 

ALU D,SET.PSl.C(AMX),PC PC +2, 
CLRTJB0-1.PC. "T>ES?.J/LQADIB 



-/+: -QUOT, OK FOR MOST NEG # 
D'END = +? 

+/- 

-/- 

+/-: -QUOT. OK FOR MOST NEG # 



SC GETS 16. 

NCG QUOTIENT 
QUOTIENT TO R 

OVERFLOW: Q GETS D'END SIGN 

REMAINDER TO R.0R.1 

SET PSL <N,Z,V,C> TO <N,1,1,1> 
SET PSL TO <N,1,1.0> 

SET PSL <N,Z,V.C> TO <N,1,1.1> 



B 9 

ZZ-ES0AA-124.0 ; 11M0DE.WC C600.12043 Compatibility mode 14-Jan-82 Fiche 4 Frame 89 Sequence 723 
P1W124.MCR 600-1 2043 MCR02 1L(03) K-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, UCS1 24 Page 722 
11MODE.MIC C606.12043 Compatibility mode : DP1 - <-DM0)*(ASH*A3HC+MUL>DIV> 

; 27652 .CHANGE/NATIVE=1 

;27653 .LIST ;Re-enable full listing 



ZZ-ESOAA-124.0 ; IE .MIC C600. 12043 
P1W124.MCR 600-1204D M1CR02 1L(03) 
IE .MIC C600. 12043 IE.MIC 



C 9 
IE.MIC 14-Jan-82 Fiche 4 Frame C9 Seguence 724 

14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, UCS124 Page 



723 



27654 .TOC 

27655 .TOC 

27656 ; 
27657 



"IE.MIC" 
•flevision 1.7" 
P. R. Guilbault 



27658 . 


.NOBIN 


27659 . 


.TOC 


27660 




27661 . 


; 01 


27662 . 




27663 , 




27664 , 


; 00 


27665 , 




27666 





Revision History' 



Remove absolute jumps. 

Add label for Patch no. 094 

Change macro names that deal with conditions codes. 

Delete CMHALT expression. Was use originally for debug and not required. 

Start of history 



.27667 .BIN 
; 27668 .NOLIST 



.-Disable listing of PCS code for quickie assemblies 



ZZ-ESOAA-124.0 ; IE 
P1W124.MCR 600.12043 
IE .MIC C600J2043 



.MIC C600.12043 



D 9 



Interrupt i Except i14-Jan-82 
MICR02 1L(03) 14-Jan-82 15:30:16 
Interrupt & Exception : Description 



Fiche 4 Frame D9 Seguence 725 
VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 724 



27669 
27670 
27671 
27672 
27673 
27674 
27675 
27676 
27677 
2767B 
27679 
27680 
27681 
27682 
27683 
27684 
27685 
27686 
27687 
27688 



.TOC 



Interrupt S Exception : Description' 



THIS IS THE MAIN ROUTINE TO INITIALIZE INTERRUPTS AND EXCEPTIONS. 
ENTER THE CALL TO '^XCPTN*' IF THER2 ARE PARAMETERS TO BE PUSHED DOWN INTO 
STACK, JUMP TO "ZXCPV IF THERE IS NO PARAMETER TO BE PUSHED DOWN, 
FOR EXCEPTIONS. THE TRAP CODES COULD BE IN RC(TI) IF ANY. 



FOR INTERNAL INTERRUPTS, ENTER AT "INTRPT* 
INTERRUPT ENTRY. 



'INTIO" IS EXTERNAL 



THE ROUTINE WILL UPDATE SP'S IF NECESSARY, PUSH DOWN OLD PSL 

AND PC, CREATE NEW PSL. FOR EXCEPTIONS WITH PARAMETERS TO BE 

PUSHED DOWN IN THE STACK, RETURN 1, WITH TRAP CODE (IF ANY) IN 

Q REGISTER, SP LATCHED AT LA, VECTOR IN RC(TO). 

FOR OTHER EXCEPTIONS AND INTERRUPTS, PC WILL BE GENERATED, PSLCFPD3 

WILL BE CLEARED, AND GO TO IRD. 

ENTER 'EXCPT2" FOR EXCEPTIONS AFTER PUSHING DOWN PARAMETERS TO STORE THE 
LAST PARAMETER, CLEAR PSLCFPDJ BIT AND GENERATE NEW PC. 



ZZ-ES0AA-124.0 ; IE .MIC C600.12043 

; P1W124.MCR 600.12043 ^ ' 

; IE .MIC C600. 12043 Interrupt t Exception : INTIO, INTRPT, EXCPTN, EXCPT 



E 9 
Interrupt & Except i14-Jan-82 



— ! 



_xceptii*-Jan-iK Ficne « frame ev Seguence 726 
MICR02 1L<03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 



U 0F8D, 0003,003C,0180,D800,0200.0DE4 
U 0F8F. 0OOO,OO3C,35F0,2COO,O0O0,ODE1 

U 0DE1, 0O03,603C,3DF0,2D80,0000,0DE2 
U 0DE2, 0000,003C,0580,F900,1404,6DE6 
U 0DE4, 0000,003C, 3580,3CO0,OOO0,0F8F 

U 0OE5, 0003,003C,3DF0,2D00,1408,6DE6 
U CDE6, 0C01,203C,EDF0,2D90,1400,C0EA 



27689 .TOC 
27690 

27691 =101 

27692 INTIO: 
27693 
27694 
27695 

27696 INTRPT 
27697 

27698 =;END 
27699 
27700 
27701 
27702 
27703 
27704 
27705 
27706 
2770? 

27708 IE. 2: 
27709 
27710 
27711 

27712 FXCPTN: ; 

27713 Q IOCPSL3, 

27714 STATE 0(A), 

27715 LC RCrT03 
27716 

27717 ; 

27718 IE. 3: D Q,RCCT23.Q, 

27719 (TIDCSCBB3, 

27720 STATE STATE+1, 
2772\ J/1E.Z 



Fiche 4 Frame E9 
ocode : PCS 01, FF 

Interrupt & Exception : INTIO, INTRPT, EXCPTN, EXCPT* 



Page 725 



ALU 0(A), VAX/LOAD, 
D_lflT.SUM,J/IE.2 



QIDCVECTOR3 



RCCT03 Q.0XTCW0RD3, 
Q_IDCP5L3 



LC RCCT03, STATE XC.13. 
J/IE.3 



IDCVECT0R3.D, 
J/INTRPT 



*** ENTER HERE FOR INTERRUPTS OF IPL 14-17 *** 

LOAD TO VA 

D GETS INTERRUPT SUMMARY REGISTER (ISR) 

ENTER HERE FOR OTHER INTERRUPTS 
Q GETS INTERRUPT VECTOR 



RCCT03 6ETS VECTOR FOR INDEXING INTO SCB 
Q GETS PSL FOR SAVING ON STACK 



LATCH VECTOR, PREPARE TO SET STATE TO 2 
AS WE JOIN EXCEPTION CODE 



VECTOR REG GETS ISR 



*** ENTER HERE FOR EXCEPTIONS WITH PARAMETERS *** 

Q GETS PSL 

CLEAR STATE REG VIA AMX 

LATCH VECTOR ID IN LC 



D AND RC2 GET PSL 

Q GETS SCBB, S/W CONTROL BLOCK BASE REG 

SET STATE REG TO 1 FOR PARAMETERS 

GO TO SET VECTOR ADDRESS 



F 9 
ZZ-ESOAA-124.0 ; IE .MIC C600,12043 Interrupt ft Except iU-Jan-82 Fiche 4 Frame F9 Seguence 727 
P1W124.MCR 600.12043 MICR02 1L<03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPU 0E, WCS124 Page 
IE .MIC [600.12043 Interrupt ft Exception : INTIO, INTRPT, EXCPTN, EXCPT 



U 08FC, 0014,1 539,0180.F9EO,0000,ODA7 



U 08FE, 0003,003C,3DF0,2C00,1408,6DE8 



U 0DE8, 0000,003C,5180,F900.0084,6DE9 



U 0DE9, 0801 ,2034, EDF 0,2090,0000, ODE A 



726 



U ODEA, 0811,3C14,E580,FA70,3F04,611C 



U 011C, 0019,0084, 0C80,F800, 0082, ODED 



U 011D, 0000,008C,0080,C800,3COO,ODEC 



U 011E, 0019,0084, 0C80,F800, 0082, ODED 



27722 

27723 

27724 

27725 

27726 

27727 

27728 

27729 

27730 

27731 

27732 

27733 

27734 

27735 

27736 

27737 

27738 

27739 

27740 

27741 

27742 

27743 

27744 

27745 

27746 

27747 

27748 

27749 

27750 

27751 

27752 

27753 

27754 

27755 

27756 

27757 

27758 

27759 

27760 

27761 

27762 

27763 

27764 

27765 

27766 

27767 

27768 



=0* 
EXCPT: 



RCCPC.SV3 PC, 

CALL.RLOG.EMPTY?. 

J/BAXUP.RGS 



EXCPTO: ;1- 

Q IDCPSL3, 
STATE J) (A) 



=;END 
EXCPT1 



IE.4: 



=11100 



SC.KC.1E3, 
LCRCCT03 



D Q. AND. MASK, 
RtCT23 ALU, 
Q IDCSCBB3 



DD. SIMP, 

V*J1+LC, 
FE KC.1A3, 
LA8 RCSP3, 
MSC7INH.CM.ADDR, 
PSL.MODE? 

.00 

TRAP.ACCC13, 
SC D.AND.KC.33. 
J/IE.9 



*»* ENTER HERE FOR EXCEPTIONS W/0 PARAMETERS *** 
PUT PC WHERE BAKUP.PC EXPECTS IT 
BACK UP R'S AND PC 



Q GETS PSL 

CLEAR STATE REG VIA AMX.O FOR NO PARAMETERS 



SET SC FOR CLEARING IP OF PSL 
LATCH VECTOR ID IN LC 



CLEAR TP OF PSL 

D AND RC2 GET PSL 

Q GETS SC8B, S/U CONTROL BLOCK BASE REG 



PSL (CURRENT MODE) IN DC1 :03 

VA GETS VECTOR ADDR *8ASE + VECTOR ID) 

FE GETS 26. FOR POSSIBLE SETTING PSL<IS> 

LATCH SP IN LA, LB 

ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET 

CHECK PSL<IS> BITS 

PSL<IS>=0: NEED TO UPDATE SP'S 

ABORT FPA 

SC GETS CURRENT MODE 

CHK CURRENT MODE TO UPDATE SP'S 



*********************************************** 

* Patch no. 028, PCS 01 1C trapped to WCS 1160 * 

*********************************************** 



;01- 

TRAP.ACCC13, 

MSC/INH.CM.ADDR, 

DCL0NG3.CACHE.P, 

J/IE.6 



;10 

TRAP.ACCC13, 
SC D.AND.KC.33, 
J/TE.9 



PSL<IS>=1: NO NEED TO UPDATE SP'S 

ABORT FPA 

ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET 

GET VECTOR 32 BITS 

GOTO SAVE VECTOR 

PSL<IS>=0: NEED TO UPDATE SP'S 

ABORT FPA 

SC GETS CURRENT MODE 

CHK CURRENT MODE TO UPDATE SP'S 



6 9 
ZZ-ESOAA-124.0 ; IE .MIC C600.12043 Interrupt & Except i14-Jan-82 Fiche 4 Frame G9 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU OE, WCS1 

; IE .MIC C600.12043 Interrupt I Exception : INTIO. INTRPT, EXCPTN, EXCPT 



U 011F, 0019,0064. OC80,F800,0082.0DED 
U ODEC, 0001,OC3C,0180,FAF8,0000,OF94 
U 0F94, 0018,1700. 1180,FAFO,0200,0109 
U 0F95, 0018,1700,1180. FAFO,0200.0109 



Seguence 728 



Page 727 



U 0F96, 0000,003D,0180,F800.0000,10EO 
U 0F97, O0O0.O03C.0180.F80O.1404.8F94 

U 0109, 0810,0038,0180, F91O.CO00, 0820 
U 0108. 0810.0038,0180,F910,8000,0820 

U ODED, OOOO,O03C,01CO,C80O,3C00,0DEE 

U ODEE, OC01.003C,2D80,FAF8,0084,8DFO 
U ODFO, 0000,1 53C,0180,3400,0000,0CEC 



27769 
27770 
27771 
17772 

27773 =;END 

27774 IE. 6: 
27775 
27776 

27777 =100 

27778 IE. 7: 
27779 
27780 
27781 
27782 
27783 
27784 
27785 
27786 
27787 
27788 . 
27789 
27790 
27791 
27792 
27793 
27794 
27795 

27796 =;END 
27797 

27798 =1*01 

27799 IE.8: 
27800 
27801 
27802 
27803 
27804 
27805 
27806 

27807 =;END 
27808 
27809 

27810 IE.9: 
27811 
27812 
27813 
27814 
27815 
27816 
27817 
27818 
27819 
27820 
27821 



;11- 
TRAP.ACCC13, 
SC D.AND.KC.33. 
J/lE.9 



RCR153J), 
MUL? 



RCSP36VA LA-KC.43. 
STATE17.J/IE.8 

;01- 

RCSP38VA LAHCC.43, 

STATE17.J/IE.8 



PSL<IS>=0: NEED TO UPDATE SP'S 

ABORT FPA 

SC GETS CURRENT MODE 

CHK CURRENT MODE TO UPDATE SP'S 



SAVE VECTOR IN R15 

CHK VECTOR C01 :001 FOR OPERATION ID 

USE ISP 

SP ISP-4 

IS THIS INT OR EXCEPT? 

USE ISP 

SP.ISP-4 

IS THIS INT OR EXCEPT? 



*********************************************** 

* Patch no. 043, PCS 0F95 trapped to WCS 1168 * 

*********************************************** 



;K 
CALL.J/USRTRP 

;11- 

STATE STATE+KC.83. 

J/IE.7 



EXCEPT. ACK. 
D RCCT23. 
J7CALLFPD 

'iNTRPT.ACX. 
D RCCT23. 
J7CALLFPD 



MSC/INH.CM.ADDR, 
DCL0N63 CACHE. P. 
Q LA 



RCR153 D, 

DO. 

St SC+KC.28] 



ID(SC) D. 
ALU1-0? 



WCS HANDLING 

INVOKE USER WCS ROUTINE. IF ANY 

WILL HALT AFTER SERVICING THE EXCT 
SET FUG FOR UTTER HALT 



EXCEPTIONS 

IEK/EACK, EXCEPTION ACK TO RESET PSL 

D GETS PSL 

GOTO CALL SET FPD ROUTINE 

INTERRUPTS 

IEK/IACK. INTERRUPT ACK TO RESET PSL 

D GETS PSL 

GOTO CALL SET FPD ROUTINE 



UPDATE SP'S 

ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET 

GET VECTOR 32 BITS 

Q GETS SP 



SAVE VECTOR IN R15 

D GETS SP 

SC GETS ID ADDRESS FOR CORRECT SP 



UPDATE SP 

CHK VECTOR C01 :003 FOR OPERATION ID 



H 9 
ZZ-ESOAA-124.0 ; IE .MIC C6C0.12043 
; P1U1 24 .MCR 600-1 2043 

IE .MIC C600.12043 Interrupt ft Exception : INTIO. INTRPT. EXCPTN. EXCPT 



U OCEC, 0810.1738.A1F0.2D10.0000.0149 



U OCED. 0810.1738.B1F0.2D10.0000.01D9 



U OCEE. OOO0.O03D.018O.F8OO.0OO0.10E0 
U OCEF. 0000.003C,0180,F800,1404.8CEC 



Interrupt ft ExceDti14-Jan-82 FIche 4 Frame H9 Seguence 729 
MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE. WCS124 



Page 728 



U 0149. 0019.2000,1 180.FAF0.C200. 0820 



U 014B. 0019.2000.1 1 80. FAF 0.8200, 0820 



U 0820, O014,O039,0180,F9EO,2C0O,0E16 
U0821, 0818,1 C38.91F8.F800.0000.015D 



U 0823, 0014,0D38,EDC0,3270,0084,6F9E 



;01- 
Q.IDCISP3, 
D RCCT23. 
STATE17.J/IE.13 



*********************************************** 

* Patch no. 044, PCS OCED trapped to WCS 116C * 

*********************************************** 



27822 =1100 

27823 IE. 10: 

27824 Q.IDCKSP3. 

27825 D"RCCT23, 

27826 STATE1?,J/IE.11 
27827 
27828 
27829 
27830 
27831 
27832 
27833 
27834 
27835 
27836 
27837 
27838 
27839 
27840 
27841 
27842 

27843 =;END 
27844 

27845 =1*01 

27846 IE. 11 
27847 
27848 
27849 
27850 
27851 
27852 
27853 
2785^ 

27855 =;END 
27856 

27857 =00 

27858 CALLFPD : ; 00 

27859 RCCPC.SV3 PC, 

27860 MSC/SET.NfST.ERR, 

27861 CALUJ/SETFPD 
27862 
27863 
27864 
27865 
27866 

27867 =11 ;11 

27868 CACHE J>CLONG3, 

27869 Q PC. 

27870 Ute RCSP3. 

27871 SCKC.1BD, 

27872 D3T7.J/IE.K 

27873 =;END 
27874 



USE KSP 

D GETS CURRENT PSL 

INTERRUPTS OR EXCEPTIONS? 



USE ISP 

D GETS CURRENT PSL 

INTERRUPTS OR EXCEPTIONS? 



.1 
CALL.J/USRTRP 

STATE STATE+KC. 83, 
J/IE.TO 



EXCEPT.ACK. 
RCSP3RVA Q-KC.43, 
J/CALLFP5 

INTRPT. ACK, 
RCSP3ftVA Q-KC.43, 
J/CALLFP& 



6 KC.1F003,Q 0. 

p5l.mode?,j/5nv 



WCS HANDLING 

INVOICE USER WCS ROUTINE, IF ANY 

WILL HALT AFTER SERVICING THE EXCT 
SET FLAG FOR LATTER HALT 



EXCEPTIONS 

EXCEPTION ACK TO RESET PSL 

SP VA SP-4 

GOTO C*LL FPD ROUTINE WITH EXCEPT STACK SETUP 

INTERRUPTS 

INTERRUPT ACK TO RESET PSL 

SP t VA SP-4 

INTERRUPTS TO KERNEL STACK ARE STRANGE BUT LEGAL 



CALL FPD ROUTINE WITH INTRUPT STACK SETUP 

SAVE PC 

SET NESTED t'RR FUG FOR POSSIBLE MM USE 



INTRUPT STACK/KERNEL STACK NOT VALID 

GUESS KSNV,SETUP TO RAISE IPL TO HIGHEST PRIORITY 

GOTO INTERRUPT/KERNEL STACK NOT VALID 



PUSH DOWN OLD PSL 

MOVE PC TO BE READY FOR PUSHING INTO STACK 

LATCH SP 

SETUP FOR CLEARiNG FPD BIT OF PSL 

IF CM, PUSH PC-2 INSTEAD OF PC 



ZZ-ESOAA-124.0 ; IE .MIC C600. 12043 

; P1W124.MCR 600-12043 : ! 

; IE .MIC C600.12043 Interrupt t Exception : INTIO, INTRPT, EXCPTN. EXCPT 



I 9 



Interrupt t Except i14-Jan-82 Fiche 4 Frame 19 Seguence 730 
MICR02 1L<03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE, WCS124 



Page 729 



U 01D9, 0019.2000.1 180.FAF0.C281.00F1 
U 01DB. 0019.2000.1 180.FAF0.8281.0DF1 
U 0DF1. 0O00.003C.3DF0.2C00.0000.0DF2 
U 0DF2. 0801 .201 C. 01 E0.F800. 0000. 0DF4 

U 0DF4, OC00.003C.3D80.3C00.0000.0820 

U 0F9E. OC18.0000.1180.FAF0.0200.0DF5 
U 0F9F, 0018,6000,05CO,F800.0000.0F9E 
U 0DF5. 0819,1700,0580,F800,0000.002A 

U 002A. 0000.003C.6580.3000.0104.6CF7 
U 0028. 0000.003E.6580.3270.0104.6001 



27875 =1*01 

27876 IE. 13: 
27S77 
27878 
27879 
27880 
27881 
27882 

27883 RCSP36VAJJ-KC.43, SC.FE ; SPftVA GET SP-4. SC GETS 26 

27884 =;END 



EXCEPTIONS 

EXCEPT. ACK. ; EXCEPTION ACK TO RESET PSL 

RCSP36VA Q-KC.43, SC FE.; SPftVA GET SP-4. SC GETS 26 
J/IE.13A 



;1- 
INTRPT. ACK. 



INTERRUPTS 

INTERRUPT ACK TO RESET PSL 



27885 

27886 IE.13A: ;• 

27887 Q.IDCPSL3 
27888 
27889 

27890 QJ>. 

27891 DJJL0RN0T3MASK 
27892 
27893 

27894 IDCPSL3J). 

27895 DO. 

27896 J7CALLFPD 
27897 

27898 =110 

27899 IE. 14: ;0 

27900 DO. 

27901 RlSP3ftVA LA-KC.43. 

27902 J/IE.15 
27903 

27904 ;1 

27905 Q O.0XTCUORD3-KC.13, 

27906 J7IE.14 

27907 =;END 

27908 IE. 15: 

27909 D JHCC.13. 

27910 STATEO? 

27911 =1*10 

27912 EXCPT2: ;0 

27913 CACHE J)CL0NG3. 

27914 FE KC7103. 

27915 J/EXCPT3 
27916 

27917 ;1 

27918 CACHE DCL0NG3. 

27919 LABRtSP3. 

27920 FE RC.103. 

27921 RETURN1 

27922 =;END 
27923 



TO SET PSL <IS> 

GET NEW PSL 



Q GETS OLD PSL 
D HAS NEW PSL 



UPDATE NEW PSL WITH <IS> BIT SET 

OLD PSL TO D 

GOTO CALL FPD ROUTINE WITH INT STACK SETUP 



D GETS OLD PC 

SP SP-4 

GOTO DO PC - 1 



CM: DECREMENT PC BY 2 
PC - 2. DO PC - 1 FIRST 



PC - 2 FOR COMP MODE. PC - 1 FOR VAX MODE 
IS THERE PARAMETERS TO BE PUSHED IN? 

*** NO PARAMETERS, OR 2ND ENTRY FOR PARAMETERS 

PUSH DOWN OLD PC 

STORE 16. FOR LATER SHIFT WORD ON SIR 

GOTO GET NEW PC 

PARAMETERS 

PUSH DOWN OLD PC 

LATCH SP INTO LA. LB 

STORE 16. FOR LATER SHIFT WORD ON SIR 

RETURN TO PUSH DOWN PARAMETERS 



J 9 
ZZ-ES0AA-124.0 .: IE .MIC £600.12043 
; P1W124.MCR 600.12043 ----- -- 

IE .NIC L"600, 12043 Interrupt ft Exception : INTIO, INTRPT. EXCPTN. EXCPT 



Interrupt ft Except i14-Jan-82 Fiche 4 Frame J9 
MICR02 11(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 



Seguence 731 



Page 730 



U 0CF7, 0000,0030,31 F0,2C00,0000,0E08 
•J OCFF, 0F00,173C,39F0,2C00,2081,0331 
U 0331, 2D18.0024,OD80,FA79,4200,ODF8 

U 0333, 2D18,0024,OD80,FA79,4200.0DF8 

U 0339, 0010,0038,0180,F901,0200,ODF6 
U 033B, 0010,0038,0180,F901,0200,ODF6 

U 0DF6, 0818,0038,5D80,F800,0000,039F 

U 0DF8, 3019,0034,8D80,F800,0082,ODF9 
U 0DF9, 0801, 2034,0180, F8O0, 0000. ODFA 

U ODFA, 0000,003C,3980,3COO,2800,OOAB 

U ODFB, 3000, 003C, 0180, F800, 2800, 00A8 



27924 =0111 

27925 EXCPT3: Q IDCCES3, 



27926 

27927 

27928 

27929 

27930 

27931 

27932 

27933 

27934 =0*01 

27935 

27936 

27937 

27938 

27939 

27940 

27941 

27942 

27943 

27944 

27945 

27946 

27947 

27948 

27949 

27950 

27951 

27952 =;END 

27953 

27954 IE. 18: 

27955 

27956 

27957 

27958 IE. 19: 

27959 

27960 

27961 

27962 

27963 

27964 

27965 

27966 

27967 

27968 

27969 

27970 IE. 20: 

27971 

27972 

27973 



CJLUJ/CLR.CES 



•; 2ND ENTRY FOR PARAMETERS 
;N0W. CLEAR ARITH TRAP CODE, IF ANY 



Q IDCSIR3, D_0, 
St FE, 
CLR.FPD. 
STATE3-0? 



-.-RETURN FROM CLEARING CES 

GET SIR 
; SC GETS 16. FOR SWAP WORD OF SIR TO GET IPRA 
; CLR PSL<FPD> BIT 
; IS IT INTRPT OR EXCEPTION? 



EXCEPTION. DO NOT CLEAR IPR BITS IN SIR 
D DAL.SC, ; GET IPRA AT DC04:003 

PtftVA RCR153.ANDNOT.KC.33, ;6ET PC FROM VECT0RC31 :023, WITH PCC1:03 SET TO 
FLUSHTIB, ; FLUSH IB. LOAD VA 

J/IE.20 ; GOTO BYPASS CLEARING IPR BIT 

■ 01 ; INTERRUPTS, CLR HIGHEST BIT OF IPR OF SIR 

D DAL.SC, ; GET IPRA AT DC04.-0O3 

PTJftVA RCR153.ANDNOT.KC.33, ;GET PC FROM VECT0RC31 :023, WITH PCC1:03 SET TO 



FLUSH, 13, 
J/IE.19 

PC8VA RCCT03, 
J/IE.T8 

;11- 

PCfcVA RCCT03 



D KC. 73, 
J7HALT.ERR 



START. IB, 

SC D.AND.KC.1F3 



D_Q.AND.MASK 



FLUSH IB, LOAD VA 
GOTO CLEAR IPR BIT 

VECTOR HALT 

PC GETS VECTOR ID 



VECTOR HALT 

PC GETS VECTOR ID 



IDCSIR3.D, 
MSC/CLR. NEST. ERR, 
J/IB.FILL 



START. IB, 
MSC/CLR. NEST. ERR, 
J/IB.FILL 



HALT CODE IS 7 FOR VECT0RC1 :03 = 3 
GOTO ERROR HALT 



START IB FOR NXT INST 
SC GETS IPRA 



CLEAR HIGHEST IPR (INTRPT PRIORITY REQ) 



STORE SIR 

CLR NESTED ERR FLAG 

GOTO FILL IB 



START IB FOR NXT INST 
CLR NESTED ERR FUG 
GOTO FILL IB 



ZZ-ES0AA-124.0 ; IE .MIC C600,12043 
; P1W1 24. MCR 600.12043 MICR02 1L 
; IE .MIC C600. 12043 Interrupt Z Exception : INTIO, INTRPT, EXCPTN, EXCPT 



K 9 



Interrupt t Excepti14-Jan-82 
MICR02 1L<03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 



Fiche 4 Frame K9 



Sequence 732 
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U ODFC, 0819,2030,65EO,F800,0020,OE02 

U ODFD, 0819,2030,75EO,F800,0020,OE02 
U OEOO, 0003,0028,31 F0,2C0O,OO50,0E01 

U OE01, 0819,2030,31EO<F800.0020,OE02 

U 0E02, OC00,0O3E,318O.3C0O,3C0O,0O01 
U 0E03, 0003,0028,31FO,2COO,0050,OE08 



U 0E08, 0819,2030, 79E0,F 800, 0020, OEOC 
U 0EO9, 0O03,003C,31F0,2C0O,O050,0E0A 



U OEOA, 0819,2030,35EO,F800,0000,OEOC 
U OEOB, 0819,2024, CDE0,F8OO, 0000, OEOC 

U OEOC, 0C00,0O3E,3180,3CO0,3C00,000F 



D Q.OR.ICC.403,QJ>, 

SfT.V, 

J/CPUST 



IDCCES3J>,D Q, 

MSC/INH.CM.toDR, 

RE T URN1 



Q IDCCES3, 

AEU.-1 ,N8Z_ALU.V&CJ> 



INTEGER OVERFLOW 

SET ARITH TRAP CODE TO *»1 

SET V BUT LEAVE OTHER CCS ALONE 

GOTO RESTORE UPDATED CPU ERROR/STATUS REG 

INTEGER DIVIDE BY 

SET ARITH TRAP CODE TO 02 

SET V BUT LEAVE OTHER CCS ALONE 

GOTO RESTORE UPDATED CPU ERROR/STATUS REG 

FLOATING DIVIDE BY 

Q GETS CPU ERROR/STATUS REG 

SET PSL <N,Z> 



SET ARITH TRAP CODE TO #4 

NOW PSL COND CODES <N,Z,V,C> ARE <1,0,1,0> 

GOTO RESTORE UPDATED CPU ERROR/STATUS REG 



STORE THE UPDATED CPU ERROR/STATUS REG 
ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET 
GO BACK TO UNFINISHED BUSINESS 



Q GETS CPU ERROR/STATUS REG 
SET N,Z TO 1,0 



27974 INOVFL: ;• 

27975 D_Q.0R.KC.103,QJ>, 

27976 SET.V, 

27977 J/CPUST 
27978 

27979 INDIVO: ; 

27980 D Q.OR.KC.203,QJ>, 

27981 SET.V, 

27982 J/CPUST 
27983 

27984 DIVBYO: ; 

27985 Q IDCCES3, 

27986 ACU.-1 .NtZ.ALU. V8C.0 
27987 
27988 
27989 
27990 
27991 
27992 

27993 CPUST: 

27994 

27995 

27996 

27997 

27998 OVFL: 
27999 
28000 
28001 

28002 * *********************************************** 

28003 ; » Patch no. 018, PCS 0E03 trapped to WCS 1155 * 

28004 * *********************************************** 
28005 

28006 IE. PA. 18: 

28007 ; 

28008 D Q.0R.KC.303,QJ>, 

28009 SET.V,J/CPUS 
28010 

28011 UNDRFL: ; 

28012 Q IDCCES3, 

28013 ATU 0(A),NKZ.ALU.V&C 

28014 " 

28015 ; *********************************************** 

28016 ; * Patch no. 019. PCS 0E09 trapped to WCS 1156 * 

28017 * *********************************************** 
28018 

28019 IE.PA.18Aj 

28021 6 Q.OR.KC. 503,0 D,J/CPUS ; SET ARITH TRAP CODE TO #5 

28022 

28023 CLR . CES : ; ; 

28024 D Q.ANDNOT.KC.F03,Q D,J/CPUS ; CLEAR CES ARITH TRAP CODE 
28025 

28026 CPUS: ; ; 

28027 IDCCES3J),D Q, ; STORE THE UPDATED CPU ERROR/STATUS REG 

28028 MSC/INH.CM.ADDR.RETURNF ; ALLOW VAX MODE ADD EVEN PSL<CM> IS SET 



SET ARITH TRAP CODE TO #3 

NOW PSL COND CODES <N,Z,V,C> ARE <1,0,1,0> 



Q GETS CPU ERROR/STATUS REG 
SET PSL <Z> FOR UNDERFLOW 



L 9 
ZZ-ESOAA-124.0 ; K .MIC [600,12043 Interrupt t Except i14-Jan-82 Fiche 4 Frame L9 
; P1W124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 
; IE .MIC C600,1204D Interrupt fc Exception : ARITHT, TRACE, RSV0P1 



U 003C. 0018,0039,2980,F980.0000,ODE5 
U 0030, 0000,003C,31FO,2COO,0000,OEOE 

U OEOE, 0018,0000,1 190,FAFO,0200,OE10 

U 0E10, 0899,2034,5180,F800,0000.002A 



Sequence 733 
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U 0024, 0018,0038,2D80,F980,0000,08FC 



U 0106, 0018,1138,7D80,F980,0000,OD07 
U 0007, 0014,0038,01 C0,F9E0,OO00,0D0F 



U ODOF, 0000,003C,0180,F800,0000,08FC 

U 0908, 0000,003D,0180,F800,0000,OE88 
U 090A, 0000,003C,0180,F800,0000,08FE 



Interrupt fc Exception : ARITHT, TRACE, RSVOPV 
EXCEPTIONS WITH PARAMETER (TRAP CODE) 



QJDCCES3 



RCSPJftVA LA-KC.43, 
Q.Q.RI6HT2 



ALU Q.AND.KC.1E3. 
D ALUR16HT2. 
J7EXCPT2 



STORE VECTOR ID FOR ARITH TRAPS 

CALL MAIN I*E RT, ENTER EXCEPTION WITH PARA 



GET CPU ERROR/STATUS REGISTER 



SP SP-4 

SHIFT STATUS REG BY 2 



MASK TO HAVE C04:023 

DC02:00J HAS ARITH TRAP CODE 

GOTO PUSH DOWN LAST PARA AND CLR FPD BIT OF PSL 



28029 .TOC 

28030 

28031 .-ARITHMETIC TRAPS 

28032 

28033 03C: 

28034 ARITHT: ;0 

28035 RCCT03 JCC.343, 

28036 CALL,J7EXCPTN 
28037 

28038 03D: 
28039 

28040 =;END 
28041 
28042 
28043 
28044 
28045 
28046 
28047 
28048 
28049 
28050 
28051 

28052 .TRACE TRAP FAULT — EXCEPTION 
28053 

28054 024: 

28055 TRACE: 

28056 RCCT03 KC.283, 

28057 J/EXCPT 
28058 

28059 .-RESERVED ^PERAND FAULT — EXCEPTION 
28060 

28061 106: 

28062 RSVOPR: ; 

28063 RCCT03 KC.18J, 

28064 FPD? 
28065 

28066 =0111 

28067 ;0 ; FPD SET - MUST BE RESERVED COEFFICIENT IN POLY 

28068 Q PC, RCCPC.SV3.PC ; SAVE PC WHERE BAKUP.PC NEEDS IT 
28069 

28070 ; *********************************************** 

28071 ; * Patch no. 007, PCS 0D07 trapped to WCS 1146 * 

28072 ; *********************************************** 
28073 
28074 ;1 ; FIRST PART DONE NOT SET - NOT POLY 



VECTOR ID FOR TRACE TRAP, PASS TO MAIN I+E RT 
GOTO MAIN HE RT, ENTER AT EXCEPTION W/O PARA 



VECTOR iD FOR RSV OPD TRAP PASSED TO MAIN I+E RT 
SEE IF EXCEPTION WAS CAUSED FROM POLY 



28075 J/EXCPT 

28076 =;END 

28077 =6* 

28078 RSV0P1: ;0* 

28079 CALL, J /BAKUP.PC 
28080 

28081 ;1* 

28082 J/EXCPTO 

28083 =;END 



PROCESS AS NORMAL EXCEPTION W/0 PARAMS 

BACK [P THE PC BUT NOT THE RLOG REGISTERS 
ENTER THE 'NO PARAMETERS" CODE IN THE MIDDLE 



ZZ-ESOAA-124.0 ; IE .MIC C600.1204J 

; P1W124.MCR 600.1 204J MICR02 1L<03) 

; IE .MIC C600.120A3 Interrupt ft Exception : SNV, KSNV 



U 0150, 0818,0038,1180,F800,0000.039F 

U 015F, 0eO0,OO3C,3DFO,2CO0,0O00,0E11 

U0E11, 081D,O030,0180,F8O0,OOOQ,0E12 
U 0E12, 0018.0038,0180,F980.0000,OE13 

U 0E13, 0000,003C,3D80.3COO,0000,08FE 



M 9 



Interrupt ft Excepti14-Jan-82 Fiche 4 Frame M9 Sequence 734 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 733 



U 10E0, 0000, 003E,0180,F800, 0000,0001 



28084 .TOC 
28085 

28086 =11101 

28087 SNV: 
28088 
28089 
28090 
28091 
28092 
28093 

28094 =;END 
28095 

28096 KSNV: 
28097 
28098 
28099 
28100 
28101 
28102 
28103 
28104 
28105 

28106 .LIST 
28107 
28108 
28109 
28110 
28111 
28112 
28113 
28114 
28115 
28116 
28117 

28118 10F0: 

28119 USRTRP: 
28120 

28121 

28122 .NOLIST 



Fiche 4 Frame M9 
"ocode : PCS 01, 

Interrupt ft Exception : SNV, KSNV" 



•0- 

D KC.43, 
J7HALT.ERR 

;1- 
D.D.SWAP, 

QIDCPSLJ 



D.DC0R3Q 
RCCT03KC.83 



IDCPSL3 D, 
J/EXCPTO 



INTERRUPT STACK NOT VALID 
HALT CODE IS 4 FOR ISNV 



KERNEL STACK NOT VALID 

D 6ETS 001F000C, READY TO RAISE IPL TO 1F 

6ET PSL 



KERNEL STACK NOT VALID — EXCEPTION 
RAISE IPL TO 1F 



VECTOR ID FOR KSNV IS 08, PASS TO MAIN I+E RT 



RESTORE UPDATED PSL 

GOTO MAIN I+E RT, ENTER AT EXCEPT ION W/O PARAS 



;Re-enable full Listing 

THE FOLLOWING LOCATION IS THE USER UCS MICROCODE DISPATCH LOCATION. THE UCS 
LOADER OVERWRITES THIS LOCATION WITH THE FOLLOWING JUMP TO THE USERS WCS 
MICROCODE ENTRY POINT. 



10E0: 



ALUJKSP1 ) +KL7ER0J .RLOG, 
J/MYCODE 



This is to un-do the clobbering of 
RLOG that occured as a result of 
calling the BAKUP.RGS routine. 
MYCODE is the user's entry point. 



. . HERE FR ow C0DE=2 VECTOR 

RETURN1 ; PROCESS AS CODE 3 

.-Disable listing of PCS cede for quickie assemblies 



N 9 
ZZ-EiQAA-124.0 ; IE .MIC C600, 12043 Interrupt S Except i14-Jan-82 
; P1W124.MCR 600.12043 MICR02 1LC03) 14-Jan-82 15:30:16 VAX 
; IE .MIC C600, 12043 Interrupt I Exception : Compatibility mode faults 



xceptii4-Jan-B«f Fiche 4 Frame N9 Seguence 735 
14-Jah-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU 0E, WCS124 
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U 0790, G003.003C,0180,F988,0000,0910 

U 0721, 0018,0038,0580,F988,0000,0910 

U 0722, 0018,C038,0980,F988,0000,0910 

U 0788, 0018,0038,OD80,F988,0000,0910 

U 0798, 0018,0038,1180,F988,0000,0910 

U 07DD, 0018,0010,1180,F988,0000,0910 
U 010E, 0018,0038,D?dO,F988,0000,0910 



Interrupt t Exception : Compatibility mode faults" 



28123 .T0C 

28124 

28125 ;-11 MODE FAULTS — EXCEPTIONS WITH PARAMETERS 

28126 



28127 790: 

28128 CMRSV: 
28129 
28130 
28131 

28132 721 : 

28133 CMBPT: 
28134 
28135 
28136 

28137 722: 

28138 CMIOT: 
28139 
28140 
28141 

28142 788: 

28143 CMEMT: 
28144 
28145 
28146 

28147 798: 

28148 CMTRAP: ; 

28149 RCCT13 KC.43, 

28150 J/CMFAOlT 
28151 

28152 7DD: 

281 53 CMI L : ; 

28154 RCCT13 KC.43+1, 

28155 J/CMFAOLT 
28156 

28157 10E: 

28158 CMODD: ; 

28159 RCCT13 KC.63 



RCCT13 ALU,ALU_0(A>, 
J/CMFAOLT 



RCCT13 KC.13, 
J/CMFAOLT 



RCCT13 KC.23, 
J/CMFAOLT 



RCCT13 KC.33, 
J/CMFAOLT 



COMP MODE RESERVED INSTRUCTIONS: CODE IS 
NOTE KCZEROJ IS FOR VAX MODE ONLY 
GOTO COMP MODE TRAPS/ABORTS 



COMP MODE BPT INST TRAP 

TRAP CODE IS 1 

GOTO COMP MODE TRAPS/ABORTS 



COMP MODE IOT INST TRAP 

TRAP CODE IS 2 

GOTO COMP MODE TRAPS/ABORTS 



COMP MODE EMT INST TRAP 

TRAP CODE IS 3 

GOTO COMP MODE TRAPS/ABORTS 



COMP MODE TRAP INST TRAP 

TRAP CODE IS 4 

GOTO COMP MODE TRAPS/ABORTS 



COMP MODE ILLEGAL INST TRAP 

TRAP CODE IS 5 

GOTO COMP MODE TRAPS/ABORTS 



COMP MODE ODD ADDRESS TRAP 
TRAP CODE IS 6 



ZZ-ESOAA-124.0 ;IE .MIC C600, 12043 Interrupt I Except i14-Jan-82 Fiche 4 Frame 810 S ... 

; P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15;30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS12> 

IE .MIC C600. 12043 Interrupt ft Exception : Compatibility mode faults 



U 0910. 0017.1539.0180, F9E0.1408.6DA7 
U 0912, 0018.0038,7980.F980,0000,08E0 



B 10 



e 736 
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U 08E0, 0000,003D.3DFO,2C00.1400.CDE8 
U 08E1. 0018.0000,1 180, FAF0,0200.0E14 

U 0E14, 0810,0038, 0180, F 908, 0000, 002A 



CLK STATE, TO GET READY TO SET 1 
PUT PC WERE BAKUP.PC EXPECTS IT 
BACKUP REG'S AND PC 



VECTOR ID FOR COMP MODE IS 30 



28160 ;HERE FOR COMPATABILITY MODE FAULTS, WITH CODE IN RCCT13 
28161 

28162 =0* 

28163 CMFAULT:;0— — — 

28164 STATE.O(A), 

28165 RCCPC.SV3.PC. 

28166 CALL.RLOG.EMPTY?, 

28167 J/BAKUP.RGS 
28168 

28169 ;1 

28170 RCCT03JCC.3O3 

28171 =;END 
28172 

28173 =0 

28174 IE. PA. 94 
28175 

28176 Q IDCPSL3, 

28177 STATE STATE+1. 

28178 CALL,J/EXCPT1 
28179 

281 80 ; 1 

28181 RCSP36VA LA-KC.43 

28182 =;END 
28183 

28184 ; 

28185 D RCCT13. 

28186 J7EXCPT2 



Q GETS PSL 

SET STATE REG TO 1 FOR PARAMETERS 

CALL MAIN I+E RT, ENTER AT EXCEPTION WITH PARAS i 



SP SP-4 



D GETS TRAP CODE 

GOTO PUSH THE PARAMETER 



ZZ-ESOAA-124.0 ; IE .MIC C600.120AD 
; P1U12A.MCR 600.1204D - 

IE .MIC C600.1204D Interrupt & Exception : SETFPD 



U 0E16, 0OO0.O03C.81FO.2C0O.0O0O.0E18 

U 0E18. OC00.003C.01EO.F800.2400.0E19 

U 0E19, 0O00,O03C,818O,3C00,0O00.0E1C 

U 0E1C. OC00.003E,B580,3COO,0000,0003 



C 10 
Interrupt ft Except i14-Jan-82 
MICR02 1L(03) H-Jan-82 15:30:16 



Fiche 4 Frame CIO 



VAX11/780 Microcode : PCS 01. FPLA OE. WCS124 
Interrupt ft Exception : SETFPD" 



Sequence 737 



28187 .TOC 
28188 

28189 ;SETFPD ROUTINE TO SETUP FIRST PART DONE 

28190 ; PRESERVES D. DESTROYS Q 
28191 

28192 ; 

28193 SETFPD: Q IDCUSTACKJ 
28194 



28195 




28196 


D.Q. 


28197 


Q.D. 


28198 


SET.FPD 


28199 




28200 




28201 


IDCUSTACK3.D 


28202 




28203 




28204 


1DLFPDA1 D, 


28205 


D_Q, 


2C 06 


RPTURN3 



GET RETURN ADDRESS 



READY TO WRITE RETURN ADDR BACK 
SAVE D TEMPORARILY 
SET THE FUG 



PUT BACK FOR THIS RETURN 



ALSO SAVE FOR FAULT TIME 
RESTORE D 
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D 10 

ZZ-ESOAA-124.0 ; IE .MIC C600. 12043 Change modes H-Jan-82 

; P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 

; IE .MIC [606.12043 Change modes : CHMK. CHME, CHMS, CHMU 



U 0288, 0O02.493t,3DF0,2D88,000O,0B2A 
U 0B2A, 0C01,3B3C,1980,FAF8.0184.6CBD 
U 0B2B, OC01.3B3C.0980,FAF8,0184,6CBD 

U OCBD, 0O0,003C,0180,F800,0000,0E1D 
U OCBF, OB00.003C.0180,F800,0100.CE1D 

U 0E1D, 0019,1C34,OD80,F800,H82.61FD 
U 01FD, 0818,0038, F580.r800,0000.039F 

U 01FF, 0018,0038, 1D81,F980,0010,AE20 

U 0E20, 080C,123C,2DCO,FA70,0084,8696 



28207 .TOC 

28208 

28209 ; OPCODES 

28210 

28211 

28212 

28213 

28214 288: 

28215 CHM: 
28216 
28217 
28218 
28219 
28220 =10 
28221 
28222 
28223 
28224 
28225 
28226 
28227 
28228 

28229 =;EMD 
28230 

28231 =1101 

28232 CHM.1: 
28233 
28234 
28235 
28236 
28237 
28238 

28239 =;END 
28240 

28241 CHM. 2: 
282*2 
28243 
28244 
28245 

28246 =11101 
28247 
28248 
28249 
28250 
28251 
28252 
28253 
28254 

28255 =;END 
28256 
28257 
28258 
28259 
28260 



Change modes 



BC 
BO 
BE 
BF 



CHMK 
CHME 
CHMS 
CHMU 



Q IDCPSL3, 

RtCT13_D.SXTCWORD3, 

IR1? 



SC KCZER03 ,FE_KCZER03 , 
RCR153 Q.DJJ, 
IR0?,J7CHM.1 

SCK[.23,FEKC. 23, 

RCR153JJ.DJI, 

IRO? 



D D.SWAP, 
J7CHM.2 

;1- 

FE SC+1 , 

DJ5.SWAP 



SC D.AND.KC.33. 
STATE FE, 
FSL.MDDE? 



Fiche 4 Frame D10 Seguence 738 
Microcode : PCS 01, FPLA OE, WCS12A Page 737 



: CHMK, CHME, CHMS, CHMU" 

CHANGE MODE TO KERNEL 
CHANGE MODE TO EXECUTIVE 
CHANGE MODE TO SUPERVISOR 
CHANGE MODE TO USER 



6ET PSL 

SAVE CODE SIGN EXTENDED 

CK IRC013 BIT 

CHMK. CHME 

SET SC, FE TO 

RCR153. D GET PSL 

CHMK. CHME. CHMS OR CHMU 

CHMS, CHMU 

SET SC, FE TO 2 

RCR153, D GET PSL 

CHMK, CHME. CHMS OR CHMU 



BYTE SWAP PSL 

GOTO GET CUR*£NT MODE 



ADD 1 TO FE 
BYTE SWA^ PSL 



SC GETS CURRENT MODEC01 :003 

SAVE CHM* ID 

IS PSL<IS> BIT SET? 



D KC.A3. 
J7HALT.ERR 

EALU SC-FE. 
CLK.OBCC. 
RCCT03 JCCSC3, 
SS.ALUT5 



SC SC+KC.283, 
D RCSP3.Q_Rr.SP3, 
EAlU.N? 



HALT CODE TO CONSOLE IS #A 
<IS> IS 1: HALT 



CURRENT MODE - NEW MODE 

LATCH EALU COND CODES 

SAVE CURRENT MODE 

CLR SS TO MINIMIZE EALU.N CONSTRAINED BLOCK 



SC GETS KSP ID BUS ADDRESS AS BASE ADDRESS 

D. GET SP 

WHICH MODE IS LOWER'' 



E 10 

ZZ-ESOAA-124.0 ; IE .MIC C600. 12043 „ Change modes f _ 14-Jan-82. _ 
; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 
; IE .MIC C600.12043 Change modes : CHMK, CHME, CHMS, CHMU 



U 0696. 0000,003C. 0180.3400,0081 .0E21 

U 069E. 001 9.2000. 1180,F9A0,01 04, 6E22 

U 0E21. 0018. 1738, 1D80.F980. 0000.0830 

U 0830. 0000.003C.A1F0.2C00.0000.069E 
U 0B31. 0000,003C.A5F0.2COO,C000.069E 
U 0832. 0000.003C,A9FO,2C00.0000.069E 
U 0B33, 0000.003C.ADF0.2C00.0000.069E 

U 0E22. 0800,003C,7D80.FA70,0084,6E28 
U 0E28. 081 0,0038, C180,3D00,0000,0E29 

U 0E29, 0819.0O14.01F8.F80O.CO00.0E2C 
U 0E2C. ODOO,OO3C,3DF0,2C00. 0000, 0840 



28261 =01 1 * ; 

28262 SC FE. 

28263 ID7SC) D, 

28264 J/CHM.? 
28265 

28266 CHM.5: ;1- 

28267 RCCT43 QHCC.43, 

28268 FE KC.S3, 

28269 J/TJHM.6 

28270 =;END 
28271 

28272 CHM.4: 

28273 RCCT03JCCSC3, 

28274 STATE1-0? 
28275 
28276 =00 



28277 

28278 

28279 

28280 

28281 

28282 

28283 

28284 

28285 

28286 

28287 

28288 

28289 

28290 

28291 

28292 =;END 

28293 

28294 CHM.6: 

28295 

28296 

28297 

28298 

28299 

28300 

28301 

28302 

28303 

28304 

28305 

28306 

28307 

28308 

28309 



-00 

Q IDDCSP3, 
J7CHM.5 

;01 

Q IDCESP3, 
J7CHM.5 

;K 

Q IDCSSP3, 

J7CHM.5 



6 IDCUSP3, 
J7CHM.5 



D RCSP3, 
sr_KC.183 



IDCT03 D, 
D_RCCT03 



EXCEPT. ACK, 

D.D+KC.8D, 

CfO 



D.DAL. SC, 
QJDCPSL3 



Fiche 4 Frame E10 Sequence 739 
Microcode : PCS 01, FPLA OE, WCS124 Page 



SC GETS NEW MODE 

UPDATE CURRENT SP ON ID BUS 

GOTO GET MINCNEW, CURRENT MODES) 



SP SP-4 

SETUP TO RETURN SP TO VA AFTER PRB.W RTN 

GOTO PUSH PSL INTO STACK 



GET NEW MODE (MIN OF NEW & CURRENT MODES) 
BENCH ON CURRRENT MODE TO UPDATE SP'S 



GET RIGHT SP 
GOTO PUSH OLD PSL 



GET RIGHT SP 
GOTO PUSH OLD PSL 



GET RIGHT SP 
GOTO PUSH OLD PSL 



GET RIGHT SP 
GOTO PUSH OLD PSL 



GET SP TO SAVE 

SC GETS 24. FOR SHIFTING CURRENT MODE 



SAVE SP 

D GETS MIN (NEW MODE, CURRENT MODE) 



738 



RESET PSL 

D GETS MIN(NEW MODE, CURRENT MODE) t FPD 

CLR Q FOR DAL 



D GETS MODE IN [25:243 
Q GETS NEWLY CREATED PSL 



F 10 

ZZ-ESOAA-124.0 ; IE .MIC [600.12043 Change modes r _ 14-Jan-82_ ^ 
; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 
; IE .MIC C600.12043 Change modes : CHMK, CHME, CHMS, CHMU 



U 0B40. 081D.0O31.0180.F800.0000.0E16 

U 0B41. 0800.003C.C1F0.2E78.0000.0E40 

U 0B42. 0800,003C.C1F0.2E78,0000,OE40 
"J 0B43, 0010,0038,01 C('.F920,0000,0E2D 

U 0E2D. 0019.20D0.01CO.F800.0281.08E4 

U 08E4. 0841.203D.3D80.3COO.0000.ODOD 

U 08E5, O80O,0O3C,01E0,FA78,1480,OE30 

U 0E30, 0000.003C. 6580,3000.01 84.8E31 

U 0E31, 0019,2000.1 180,FAF0,0380,8E32 

U 0E32. 0814,0038,0180,FA70,0080,8E33 
U 0E33, 0010,0038,01CO,3108,0000,OE34 
U 0E34, OC18,0000,1180,FAFO,0200,OE35 



28310 =00 

28311 

28312 

28313 

28314 

28315 

28316 

28317 

28318 

28319 

28320 

28321 

28322 

28323 

28324 

28325 

28326 =;END 

28327 

28328 

28329 

28330 

28331 

28332 =0 

28333 

28334 

28335 

28336 

28337 

28338 

28339 

28340 

28341 =;END 

28342 

28343 

28344 

28345 

28346 

28347 

28348 

28349 

28350 

28351 

28352 

28353 

28354 

28355 

28356 

28357 

28358 

28359 

28360 

28361 

28362 

28363 



;00 

D DC0R3Q. 
CAU. J/SETFPD 



;01 

D.RCR153. 
Q IDCT03, 

j7chm.8 



;K 

D RCR153. 

Q IDCT03. 

J7CHM.8 

;11- 
Q_RCCT43 



VA 0-KC.83.Q.ALU. 
SC.FE 

IDCPSL3 D, 

D Q.RIGHT.SI/ZERO. 

CA1L.J/PRB.W 



;1- 
QJ 

Sr.STATE' 



Q J>t 
D~RCR153. 



CACHE J>CL0NG3, 

SC.SC-HCC.103. 

FE.EALU 

RCSP3&VA Q-KC.43. 
SC SC+FE, 
FE.SC+FE 

D PC, 

St SC+FE, 

LAB.RCSP3 

CACHE DCL0NG3, 
Q.RCCT13 



Fiche 4 Frame F10 Seguence 740 
Microcode : PCS 01, FPLA OE, WCS124 Page 739 



SET CURRENT MODE OF NEW PSL 
CALL SET UP FPD 

WRITE ERR: SERVICE IT 

6ET BACK OLD PSL WHICH HAS NOT FPD SET 

GET BACK THE SAVED RCSP3 

GOTO RESET PSL TO OLD VALUE 

READ ERR: SERVICE IT 

GET BACK OLD PSL WHICH HAS NOT FPD SET 

GET BACK THE SAVED RCSP3 

GOTO RESET PSL TO OLD VALUE 



GET BACK SP 



PROBE NEXT 2 LONG WORDS TO BE PUSHED DOWN 

SC, FE HAVE *4, FOR QUAD PROBE AND RETURN RC 4 



RESTORE NEW PSL 

D HAS ADDR/2 FOR PRB.W 

PROBE NEXT QUAD 

RETURN: PROBE OK 

GET BACK THE SAVED SP (IN RC 4) 

GET BACK OLD PSL 

SC GETS MODE OF CHM* 



PUSH PSL INTO STACK 
SETUP FOR CHM* ID * 4 



SP SP-4 

GET CHM* VECTOR / 2 



D GETS PC TO BE PUSHED INTO STACK 
SC HAS CHM* VECTOR ID NOW 
LATCH SP IN LA, LB 



PUSH DOWN PC INTO STACK 
Q GETS CODE SIGN EXTENDED 



DO, 
RrSP3ftVA.LA-KC.43 



D GETS SXT CODE 
SP_SP-4 



ZZ-ESOAA-124.0 ; IE .MIC C600.1204J 



L> 0E35, 0000,003C.0180.3000.0000,OE38 
U 0E38. OOO0,OO3C,EDF0.2C0O.0000.0E39 

U 0E39, 0O19,2O14,1D80,F8O0,220O,0E3C 
U 0E3C, 0000,003C, 01 80. C800.0000,OE3D 

U 0E3D, 2019,0024,OD80,F801,4200,OOAB 
U 0E40, 0001,203C.3D80,3EFO,0000,OE41 
U 0E41, 0810,0038,0180, F 950, 0000, 0EA9 



; P1W124.MCR 600.1204] 
; IE .MIC [600.12043 



MICR02 11(03) 
Change modes 



Change modes 



G 10 
14-Jan-32 



14=Jan-82 15:30:16 VAX11/780 
: CHMK, CHME, CHMS. CHMU 



28364 

28365 

28366 

28367 

28368 

28369 

28370 

28371 

28372 

28373 

28374 

28375 

28376 

28377 

28378 

28379 

28380 

28381 

28382 

28383 CHM.8: 

28384 

28385 

28386 

28387 

28388 

28389 

28390 

28391 .LIST 



CACHE JJCLONGJ 



Fiche 4 Frane 610 Seguence 741 
Microcode : PCS 01, FPLA OE, WCS124 Page 



PUSH DOWN THE SXT CODE INTO STACK 



740 



Q.IDCSCB6J 



CLR.FPO, 
VA_QH<CSC3 



DCLONGJCACHE.P 



ALU D.AN0N0T.KC.33, 
PCftVA ALU, 
FLUSH. IB, 
J/I8.FILL 



IDCPSL3.D, 
RCSPJ_Q 



D RCCPTE.VA3, 
J7M.FLT.PRB 



GET S/W CONTROL BLOCK BASE REG 



CLEAR FPD OF PSL 
GET NEW PC 



GET VECTOR 



SET NEW PC 

FLUSH IB, LOAD PC AND VA, ACCEPT INTERRUPTS 
GOTO FILL IB, THEN NXT INST 



MEM FAILS, STORE OLD PSL 
RESET SP TO OLD VALUE 



GET BACK SAVED PARAMETERS FOR ERR 
GOTO MEM MANAGEMENT ERR HANDLING 



;Re-enable full listing 



H 10 

ZZ-ESQAA-124.0 ; NMFW .MIC C600.12043 MMFW.MIC 14-Jan-82 Fiche 4 Frame H10 Seguence 742 
; P1U124.MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA 0E, WCS124 Page 741 
; MMFV .MIC C600.12043 MMFW.MIC 

28392 .TOC ' MMFW.MIC" 

28393 .TOC "Revision 1.1" 

28394 ; P. R. Guilbault 
,28395 

283% .N0BIN 

28397 .TOC " Revision History" 

28398 

28399 ; 01 Remove absolute jumps. 

28400 ; 00 Cheated from MMCOM.MIC, MMGP.MIC. PGBRY2.MIC, MMFLT2.MIC, PROBEV.MIC, MBIT2.MIC. GTPTE2.MIC, and MMFLT.MIC 

28401 ; Start of history 
28402 

; 28403 .BIN 

;23404 .N0LIST .-Disable listing of PCS code for quickie assemblies 



ZZ-ESOAA-124.0 ; MMFW 
P1W124.MCR 600,12043 
MMFW .MIC C600.1204J 



I 10 

.MIC [600. 1204 J Mwaory management 14-Jan-82 Fiche 4 Frame 110 Seguence 743 

MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
Memory management : MEMORY MANAGEMENT FIRMWARE DESCRIPTION 



742 



28405 .TOC 

28406 

28407 

28408 

28409 

28410 

28411 

28412 

28413 

28414 

28415 

28416 

28417 

28418 

28419 

28420 

28421 

28422 

28423 

28424 

28425 

28426 

28427 

28428 

28429 

28430 

28431 

28432 

28433 

28434 

28435 

28436 

28437 

28438 

28439 

28440 

28441 

28442 

28443 

28444 

28445 

28446 

28447 

28448 

28449 

28450 

28451 

28452 

28453 

28454 

28455 

28456 

28457 

28458 



Memory management 



: MEMORY MANAGEMENT FIRMWARE DESCRIPTION" 



************************************************ 

* 

STAR MEMORY MANAGEMENT FIRMWARE (MMFU) * 

* 
**********..************************************* 



MEMORY MANAGEMENT MICRO-TRAPS 



THE MEMORY MANAGEMENT MICRO-CODE IS INITIATED BY ANY ONE OF THE 
MEMORY MANAGEMENT MICRO-TRAPS. THESE MICRO-TRAPS OCCUR ONLY ON 
VIRTUAL MEMORY REFERENCES AND MME=1 <MME=0/1 IF UNALIGNED DATA TRAP) . 
THE ROUTINES USED TO HANDLE THE MICRO-TRAPS ARE: 

1) TRANSLATION BUFFER MISS MICRO-TRAP ROUTINE, "TBUF.MISS" 
ROUTINE TO FETCH THE PTE REQUIRED AND PUT IT INTO 

THE TRANSLATION BUFFER. 

2) SET MBIT MICRO-TRAP ROUTINE, 'SET. MBIT" 
SETS PTE<M> BIT FOR THE PAGE BEING REFERENCED 

3) PROTECTION MICRO-TRAP, 'PROT.CHK" 

DOES SETUP NECESSARY TO TRANSFER CONTROL TO THE FAULT 
HANDLING ROUTINE. 

4) PA6E BNDRY MICRO-TRAP ROUTINE, '^.BDRY" 

PROBES THE 2ND PAGE NEEDED TO COMPLETE THE TRAPPED 
REFERENCE TO DETERMINE IF IT CAN BE DONE. 

5) UNALIGNED DATA MICRO-TRAP ROUTINE, 'M.UD.BGN" 
DOES THE 2ND REFERENCE NEEDED TO COMPLETE A 

TRAPPED REFERENCE THAT IS NOT ALIGNED WITHIN LONG WORD 

THE ROUTINE INITIATED BY THE MICRO-TRAP ATTEMPTS TO COMPLETE THE TRAPPED 
REFERENCE. IF IT IS SUCCESSFUL, IT RESTORES THE INTERENAL 
REGISTERS , THOSE NOT RESERVED FOR MEMORY MANAGEMENT, THAT IT 
USED AND RETURNS CONTROL TO THE MICRO- INSTRUCT I ON THAT WAS BEING 
ADDRESSED BY THE TRAPPED MICRO-INSTRUCTION. IF IT CANNOT COMPLETE 
THE TRAPPED REFERENCE BECAUSE SOFTWARE INTERVENTION IS REQUIRED, 
IT WILL INITIATE A MEMORY MANAGEMENT FAULT BY TRANSFERING CONTROL 
TO MEMORY MANAGEMENT FAULT HANDLING ROUTINE. 

I-BUFFER T BUF-MISS AND PROTECTION VIOLATION 

ENTRY, "IB.TBM", INTO MMFW IS USED TO FETCH THE PTE NEEDED 

BY THE I-BUFFER TO CONTINUE FETCHING INSTRUCTION STREAM AND LOAD IT 

INTO THE INSTRUCTION BUFFER. 

ENTRY, 'M.FLT.25", INTO MMFW IS SET-UP AS A FPD RETURN ADDRESS IN CASE 
PSL<FPD>=1. SINCE MEMORY MANAGEMENT EXCEPTIONS ALWAYS RESULT IN 
RESTARTING THE INSTRUCTION ON I-STREAM REFERENCES, THE FACT THAT 
PSKFPD>=1 IS IGNORED ON I-BUFFER MISSES. THIS ENTRY IS USED TO SET- 
UP AND MERGE INTO THE NORMAL FAULT HANDLING ROUTINE FLOWS FOR FPD=0. 



J 10 
ZZ-ESOAA-124.0 : MMFU .MIC C600,12043 Memory management 14-Jan-82 Fiche 4 Frame J10 Seguence 744 
P1W1 24 .MCR 600,1204:) MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
MMFU .MIC C600,12043 Memory management : MEMORY MANAGEMENT FIRMWARE DESCRIPTION 



743 



; 28459 

; 28460 

; 28461 

; 28462 

; 28463 

; 28464 

; 28465 

; 28466 

;28467 

28468 

28469 

28470 

28471 

28472 

28473 

28474 

28475 

28476 

28477 

28478 

28479 

28480 

28481 

28482 

28483 

28484 

28485 

28486 



MEMORY MANAGEMENT FAULTS 



IF A TRAPPED REFERENCE CANNOT BE SUCCESSFULLY COMPLETED AND 
REQUIRES SOFTWARE INTERVENTION, THE 'MEMORY MANAGEMENT FAULT 
HANDLING" ROUTINE WILL, IN CONCERT WITH THE ISE MICRO-CODE, 
SETUP AND INITIATE A MEMORY MANAGEMENT FAULT. I-8UFFER FAULTS 
AND PROBE INSTR. FAULTS ARE ALSO HANDLED BY THIS ROUTINE. 

THIS ROUTINE WILL SET-UP THE NECESSARY PARAMETERS FOR THE FAULT, 
BACK-UP THE PC, RESET PSL(TP), AND BACK-UP THE GENERAL REGISTERS 
(IF REQJURED) AS REQUIRED TO HANDLE A MEMORY MANAGEMENT FAULT. 

MEMORY MANAGEMENT FAULTS ON STRING INSTRUCTIONS 



ON STRING INSTRUCTIONS, IF THE PSL(FPD) BIT IS SET, THE MEMORY 

MANAGEMENT FAULT HANDLING ROUTINE WILL TRANSFER CONTROL 

TO MICRO-INSTRUCTION SPECIFIED BY THE ADDRESS IN IDCFPDAJ OR'ED WITH 

1/2. BEFORE DOING THIS, THE ROUTINE BACKS-UP THE PC AND RESTORES 

THE INTERNAL REGISTERS, THOSE NOT RESERVED FOR MMFW, TO THEIR CONTENTS 

ON THE MICRO-TRAP. 

NOTE: THE MICRO-STACK HAS UNPREDICTABLE CONTENTS AFTER ARRIVING AT THE 
THE ADDRESS SPECIFIED ABOVE. 

GENERAL COMMENTS 

FOR ADDITIONAL INFORMATION, GO TO ABOVE SPECIFIED MICRO-ROUTINES 



K 10 
ZZ-ES0AA-124.0 ; MMFW .MIC [600,12043 Memory management 14-Jan-82 Fiche 4 Frame K10 Seguence 745 
P1W1 24 .MCR 600,12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU OE, WCS124 Page 
MMFU .MIC C6O0,12043 Memory management : TBUFF MISS MICRO-TRAP ROUTINE 



744 



U 0105, 1C14, 0038,8980, 3DEO,00O0,0E42 



U OE42, 0010,0038,BD80,3DCO,0000,OB48 



U OB48, OO18,1C39,1D80,09E9,2C00,023C 



U 0849, 0014,1139,0180,11C8,0000,OD6C 



28487 

28488 

28489 

28490 

28491 

28492 

28493 

28494 

28495 

28496 

28497 

28498 

28499 

28500 

28501 

28502 

28503 

28504 

28505 

28506 

28507 

28508 

28509 

28510 

28511 

28512 

28513 

28514 

28515 

28516 

28517 

28518 

28519 

28520 

28521 

28522 

28523 

28524 

28525 

28526 

28527 

28528 

28529 

28530 

28531 

28532 

28533 

28534 

28535 

28536 



.TOC 



Memory management 



: TBUFF MISS MICRO-TRAP ROUTINE' 



******************************************** 

* 

TRANSLATION BUFFER MISS MICRO-TRAP ROUTINE* 

* 
******************************************** 

THIS ROUTINE IS INITIATED BV A TBUF-MISS MICRO-TRAP. IT 
FETCHES THE REQUIRED PTE, PERFORMS THE NECESSARY OPERATIONS 
AND CHECKS ON THE PTE, AND LOADS IT INTO THE TRANSLATION 
BUFFER. IT THEN RETRIES THE TRAPPED MEMORY REFERENCE AND 
RETURNS CONTROL TO THE TRAPPED MICRO-FLOW. 

PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED BY IT, AND 
RESTORED TO THEIR ENTRY VALUES BEFORE EXITING THIS ROUTINE. 
THIS ROUTINE CAN BE FAULTED BY A FETCHED PTE NOT BEING VALID, AND BY 
ACCESS VIOLATIONS. SEE VAX SRM CHAPTER #5 FOR MORE DETAIL. 

IF A MEMORY MANAGEMENT FAULT IS ENCOUNTERED, CONTROL IS TRANSFERED 
TO A FPD SETUP ROUTINE IF PSL(FPD) BIT IS SET. THE PROCESSOR 
REGISTERS USED BY THIS ROUTINE <D,Q,SC,LC,VA, ft PC) ARE RESTORED 
TO THEIR ENTRY VALUES. THE USTACK*S CONTENTS ARE NOT 
PREDICTABLE 



105: 
TBUF.MISS: 



=00 



STOP. IB, 
IDCD.SVJ D, 
RCCPC.SV3.PC, 
D_0 



IDCQ.SV3 D, 
RCCLC.SVlLC 



;00 

MCT/MEM.NOP, 

SET.NEST.ERR, 

PC VA, 

RCtSC.SVD JCCSC3, 

CALL,PSL.MODE?,J/GET.PTE 

RCCVA.SV3 PC, 

TEST.TB.WtHK, 

CALL, 

LAST. REF?,J/TEST. PTE .M 



STOP IBUF MEMORY REFERENCES 
SAVE *T>" REGISTER IN ID TEMPORARY 
SAVE •PC" IN RC REGISTER SET 
MOVE *V TO 'V REGISTER 



SAVE ENTRY CONTENTS OF Q IN ID TEMPORARY 
SAVE LC ENTRY CONTENTS 

CONSTRAINT BLOCK FOR CALL AND RETURN SEQUENCES 

Hi! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
FLAG THAT PC CONTENTS NOW IN RC <PC.SV> 
LOAD PC WITH TRAPPED VIRTUAL ADDRESS 
SAVE ENTRY CONTENTS OF SC IN RC REG SET 
; GO GE'T PTE FOR TRAPPED VIRTUAL ADDRESS 

»** RETURN FROM GET.PTE *** 

SAVE ENTRY CONTENTS OF VA IN RC REG SET 

SET-UP TEST FOR CHECKING PTE<M> 

GO HANDLE PTE <M> BIT 



ZZ-ESOAA-124.0 ; MMFU 
; P1U124.MCR 600.1 2043 
MMFW .MIC [600,12043 



U 0B4A, 0014,1 138,0180.09C8,0000,OD7C 



U 0B4B. 0010,0038,B9FO,2D61 ,2AO0,0E48 



.MIC C600,12043 

MICR02 1LC03) 
Memory management 



L 10 
Memory management 14-Jan-82 Ffche 4 Frame L10 Seguence 746 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU OE, WCS124 Page 
: TBUFF MISS MICRO-TRAP ROUTINE 



745 



U 0E48, 0C10,1 138.BDF0, 2D48, 0200,001 C 



U 0D1C, 3000,003E, 0180,4140,3800,0000 



U 0D1D, 3O00,003E,O18O,7140,38O0,00O0 



U 0D1E, 3000,003E,0180,5140,3800.0000 



U 0D1F, 30O0,003E,O18O,3140,3800,O000 



28537 

28538 

28539 

28540 

28541 

28542 

28543 

28544 

28545 

28546 

28547 

28548 

28549 

28550 

28551 

28552 

28553 

28554 

28555 

28556 

28557 

28558 

28559 

28560 

28561 

28562 

28563 

28564 

28565 

28566 

28567 

28568 

28569 

28570 

28571 

28572 

28573 

28574 

28575 

28576 

28577 

28578 

28579 

28580 



;1< 

MCT/MEM.NOP, 
RCCVA.SV3.PC, 
LAST.REF?, J/M.FLT 

;11- 



=;END 
M.TBM.A: 



Q IDCD.SV3, 
PtfcVA RCCPC.SV3, 

or. nest, err 



*** MEM MANAGEMENT FAULT RETURN *** 
! ! • « DONOT ALLOW IPA RE-FILL CYCLES 
SAVE ENTRY VA CONTENTS 



1 1 1 1 



VA RCCVA.SV3, 

Q IDCQ.SV3, 
L*ST.REF?,J/M.RETRY 



*** RETURN FROM TEST.PTECM3 *** 
GET ENTRY CONTENTS FOR D REG 
RESTORE PC TO ENTRY CONTENTS 
RESET FLG INDICATING PC IN RC<PC.SV> 



*** SET.MBIT RTN ENTRY *** 
RESTORE ENTRY CONTENTS TO VA REG 
RESTORE ENTRY CONTENTS TO D REG 
RESTORE ENTRY CONTENTS TO Q REG 
GO RETRY MEMORY REFERENCE TRAPPED 



=1100 .-BRANCH ON SAVED CONTEXT OF TRAPPED MEMORY REFERENCE (BEN/LAST. REF> 
M.RETRY: 



;1K 

START. IB, 

D.CACHECRETRY.TRAP3, 
Lt RCCLC.SV3, 
RETURNO 

START.IB, 

D CACHE. LKCRETRY.TRAP3, 

Lt RCCLC.SV3, 

RETURNO 

START.IB, 

D CACHE. WCHKCRETRY. TRAP3 

ll RCCLC.SV3, 

RETURNO 

START.IB, 

CACHECRETRY.TRAP3.D, 
LC RCCLC.SV3, 
RETURNO 



*** READ MEMORY REFERENCE/READ CHECK *** 
RESTART IBUF 

RETRY TRAPPED REFERENCE PER SAVED CONTEXT 
RESTORE ENTRY CONTENTS TO LC REG 
RETURN TO TRAPPED MICRO-FLOW 

*** INTERLOCK READ *** 

RESTART IBUF 

RETRY REFERENCE PER SAVED CONTEXT 

RESTROE ENTRY CONTENTS TO LC REG 

RETURN TO TRAPPED MICRO-FLOW 

READ MEMORY REFERENCE/WRITE CHECK *** 
RESTART IBUF 

RETRY TRAPPED REFERENCE PER SAVED CONTEXT 
RESTORE ENTRY CONTENTS TO LC 
RETURN TO TRAPPED MICRO-FLOW 

*** WRITE MEMORY REFERENCE *** 

RESTART IBUF 

RETRY TRAPPED REFERENCE PER SAVED CONTEXT 

RESTORE ENTRY CONTENTS TO LC REG 

RETURN TO TRAPPED MICRO-FLOW 



ZZ-ESOAA-124.0 ; MMFW 
P1W124.MCR 600-12043 
MMFW .MIC C6O0.12OA3 



n 10 

.MIC C600, 12043 Henory management 14-Jan-82 Fiche 4 Frame M10 Sequence 747 

MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 
Memory management : SET MBIT MICRO-TRAP ROUTINE 



746 



U 0103, 1C14,0O38,8980,3DEO,0000,0E49 



U 0E49, 0O1O, 0038 ,BD80,3DC0, 0000, 0850 



U 0850, 0018,1 C39,1D80,09E9,2C00,023C 



U 0851, 0014,0039,0180,09C8,0000,0259 



U 0852, 0014,1138,0180,09C8,0000,OD7C 



U 0853, 001O,0O38,89F0.2D61,2A00,0E48 



28581 

28582 

28583 

28584 

28585 

28586 

28587 

28588 

28589 

28590 

28591 

28592 

28593 

28594 

28595 

28596 

28597 

28598 

28599 

28600 

28601 

28602 

28603 

28604 

28605 

28606 

28607 

28608 

28609 

28610 

28611 

28612 

28613 

28614 

28615 

28616 

28617 

28618 

28619 

28620 

28621 

28622 

28623 

28624 

10625 

28626 

28627 

28628 

28629 

28630 

28631 

28632 

28633 

28634 

28635 



,T0C 



SET MBIT MICRO-TRAP ROUTINE' 



Memory management 

**************************** 

* 

SET MBIT MICRO-TRAP ROUTINE* 

* 
**************************** 

THIS ROUTINE IS INITIATED BY A MEMORY REFERENCE CAUSING THE 

FIRST MODIFY TO A PA6E. IT FETCHES THE REQUIRED PTE, SETS THE PTE <*> 

BIT IN THE PAGE TABLE ENTRY REFERENCED BY THE VIRTUAL ADDRESS IN VA AND 

LOADS IT INTO THE TRANSLATION BUFFER. IT THEN 

RETRIES THE TRAPPED MEMORY REFERENCE AND 

RETURNS CONTROL TO THE TRAPPED MICRO-FLOW. 

PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED BY IT, AND 
RESTORE TO THEIR ENTRY VALUES BEFORE EXITING THIS ROUTINE. 
SEE VAX SRH CHAPTER *5 FOR MORE DETAIL. 



103: 
SET. MBIT: 



=00 



STOP. IB, 
IDCD.SVJ D, 
RCCPC.SV3.PC, 
D_Q 



IDCQ.SVJ D, 
RCCLC.SV3.LC 



;00— — 

MCT/MEM.NOP, 

SET.NEST.ERR, 

PC VA, 

RCtSC.SV] KCSCJ, 

CALL,PSL.MODE?,J/GET.PTE 

MCT/MEM.NOP, 
RCCVA.SVJ PC, 
CALL, J/5ET.PTE.M 

MCT/MEM.NOP, 
RrCVA.SVD.PC, 
LAST.REF?, J/M.FLT 

6 IDCD.SVD, 
PtfcVA RCCPC.SVJ, 
CLR.NEST.ERR, 
J/M.TBM.A 



STOP IBUF FROM MAKING MEMORY REQUESTS 
SAVE D REG IN ID TEMP REG 
SAVE PC IN RC REG. SET 
MOVE Q TO D REG. 



SAVE ENTRY CONTENTS OF Q IN ID TEMPORARY 
SAVE LC IN RC REG SET 



CONSTRAINT BLOCK FOR CALL AND RETURN SEQUENCES 



Mil 



I I I I 



DONOT ALLOW IPA RE-FILL CYCLES 
FLAG THAT PC CONTENTS NOW IN RC<PC.SV> 
LOAD PC WITH TRAPPED VIRTUAL ADDRESS 
SAVE SC REG IN RC REG SET 
GO GET PTE FOR TRAPPED VIRTUAL ADDRESS 

*** RETURN FROM 6ET.PTE *** 
!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
SAVE ENTRY CONTENTS OF VA IN RC REG 
GO SET PTE (M) BIT 

*** MEM MN6MT FAULT RETURN *** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 

SAVE ENTRY CONTENTS OF VA 



*** RETURN FROM SET PTE CM3 *** 

GET ENTRY CONTENTS OF D REG 
RESTORE PC TO ENTRY CONTENTS 
RESET FLG INDICATING PC IN RC (PC.SV) 
MERGE WITH TBUF MISS ROUTINE 



ZZ-ESOAA-124.0 ; MMFW 
P1W124.MCR 600.12043 
MMFW .MIC C600.12043 



N 10 

.MIC [600,12043 Nenory management 14-Jan-82 Fiche 4 Frame N10 Seguence 748 

MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/783 Microcode : PCS 01. FPLA OE, WCS124 Page 
Memory management : UNALIGNED DATA MICRO-TRAP ROUTINE 



747 



U 0101, 1014,0038,0180,09E1.2COO,OE4C 



U 0E4C, 0014,1 138,O18O,09CB,O00O,0D2C 



r. 0D2C, 0010.0038,0180,41 C0,3C00.0E4D 



U 0D2D, 0000,003D,0180,0800,0000,OEEO 



U 0D2E, 0010,0038,0180,51CO,3000,OE4D 



U 0D2F, 0010, 0038, 0180,31CO,3000,OE4D 



28636 

28637 

28638 

28639 

28640 

28641 

28642 

28643 

28644 

28645 

28646 

28647 

28648 

28649 

28650 

28651 

28652 

28653 

28654 

28655 

28656 

28657 

28658 

28659 

28660 

28661 

28662 

28663 

28664 

28665 

28666 

28667 

28668 

28669 

28670 

28671 

28672 

28673 

28674 

28675 

28676 

28677 

28678 

28679 

28680 

28681 

28682 

28683 

28684 

28685 

28686 

28687 

28688 

28689 

28690 



,T0C 



Memory management 



UNALIGNED DATA MICRO-TRAP ROUTINE' 



101: 
M.UD.BGN 



*********************************** 

UNALIGNED DATA MICRO-TRAP ROUTINE * 

* 
*********************************** 

THIS ROUTTNE IS INITIATED BY A UNALIGNED DATA TRAP. 

IT HANDLES SECOND REFERENCES REQUIRED FOR WORD AND LONG WORD 

MEMORY REFERENCES THAT ARE NOT ALIGNED WITHIN A LONG WORD 

MEMORY BOUNDRY BUT ARE IN THE SAME PAGE. REFERENCES 

THAT CROSS PAGE BOUNDRIES ARE HANDLED BY THE PAGE BOUNDRY 

MICRO-TRAP ROUTINE. AFTER DOING THE SECOND REFERENCE, THIS 

ROUTINE RETURNS CONTROL TO THE TRAPPED MICRO-FLOW. 

PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED BY IT 
RESTORED TO THEIR ENTRY CONTENTS BEFORE EXITING THIS ROUTINE 



MCT/MEM.NOP, 
STOP. IB, 
RCCPC.SV3 PC, 
SET.NEST.ERR, 
PCVA 



MCT/MEM.NOP, 

RCCVA.SV3_PC, 

VA VA+4 

J/W.UDREF, LAST.REF? 



! I ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 
STOP IBUF FROM MAKING MEMORY REFERENCES 
SAVE ENTRY CONTENTS OF PC IN RC REG 
SET FUG THAT PC IS IN RC (PC.SV) 
LOAD PC WiTH TRAPPED VIRTUAL ADDRESS 



» ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 
SAVE ENTRY CONTENTS OF VA IN RC REG 
INCREMENT TRAPPED VIRTUAL ADDRESS 
DETERMINE TYPE OF REQUEST TRAPPED 



=1100 ;BRANCH ON SAVED CONTEXT OF TRAPPED MEMORY REFERENCE (BEN/LAST. REF) 



M.UDREF: 



;1100 

D CACHECSEC0ND.REF3, 
RtCLC.SV3 LC, 
J/M.UD.A 

;1101- 

MCT/MEM.NOP, 
CALL. J /M. ERROR 



*** READ MEMORY REFERENCE/READ CHECK *** 
DC 2ND MEMORY REFERENCE (NO TRAP) 
SAVE ENTRY CONTENTS OF LC IN RC 
GO TO RESTORE REGS 



** INTERLOCK READ *** 

! ! ! » DONOT ALLOW IPA RE-FILL CYCLES ! 

ILLEGAL CONDITION 



1 1 1 



;1110 ; *** READ MEMORY REFERENCE/WRITE CHECK *** 

D CACHE.WCHKCSEC0ND.REF3,; DO 2ND MEMORY REFERENCE (NO TRAP) 
RCCLC.SV3 LC, ; SAVE ENTRY CONTENTS OF LC IN RC 

J/M.UD.A " ; GO TO RESTORE REGS 



=;END 



CACHECSECOND.REF3.D, 
RCCLC.SV3 LC, 
J/M.UD.A 



*** WRITE MEMORY REFERENCE *** 
DO 2ND MEMORY REFERENCE (NO TRAP) 
SAVE ENTRY CONTENTS OF LC IN RC 
GO TO RESTORE REGS 
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U 0E4D, 3010,0038,0180,0961 ,2A0O,0E50 



U 0E50, 0O10,O038,0180,0948,0200,0E51 



U 0E51, 0000,003E, 0180,0940,0000.0000 



28691 M.UD.A: 

28692 

28693 

28694 

28695 

28696 

28697 

28698 

28699 

28700 

28701 

28702 

28703 

28704 

28705 



MCT/MEM.NOP, 
START. IB, 
PCftVA RCLPC.SV3, 
CLR.NPST.ERR 



MCT/MEM.NOP. 
VA_RCCVA.SVJ 



MCT/MEM.NOP, 
LC RCCLC.SV3, 
RETURNO 



!!»i DONOT ALLOW IPA RE-FILL CYCLES I ll I 

START IBUF AGAIN 

ENTRY CONTENTS TO PC 

RESET FLAG NOTING PC IN RC <PC.SV> 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !«!» 
ENTRY CONTENTS TO VA 

J!!! DONOT ALLOW IPA RE-FILL CYCLES I!!! 

ENTRY CONTENTS TO LC 

RETURN TO TRAPPED MICRO-FLOW 



C It 
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U 0102, 1018.0038, 1D80,09E8,0000,OE52 



U 0E52, 0C14,0038,B980,3DE1,2C00,0E53 



U 0E53, 0814,OO38,8D80,3DC8,OO0J,0E54 



U 0E54, 0019,0014,0180,0801,0200,0858 



28706 

28707 

28708 

28709 

28710 

28711 

28712 

28713 

28714 

28715 

28716 

28717 

28718 

28719 

28720 

28721 

28722 

28723 

28724 

28725 

28726 

28727 

28728 

28729 

28730 

28731 

28732 

28733 

28734 

28735 

28736 

28737 

28738 

28739 

28740 

28741 

2874*; 

28743 

28744 

28745 

28746 

28747 

28748 

28749 

28750 

28751 



,T0C 



Memory management 



: PA6E BNDRY MICRO-TRAP ROUTINE' 



******************************** 

* 

PAGE BNDRY MICRO-TRAP ROUTINE * 

* 
******************************** 



.-THIS ROUTINE IS INITIATED BY A PAGE BOUNDARY MICRO-TRAP. IT 

;PROBES THE NEXT PAGE, IF PTE IV NOT W TBUF, FETCHES IT AND 

.-DOES THE NECESSARY CHECKS TO ASSURE THAT THE MEMORY REFERENCE 

;IS ALLOWED. IF SO, THE MEMORY REFERENCES ARE DONE. 

.-PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED AND RESTORED 
;TO THEIR ENTRY VALUES BEFORE EXITING THIS ROUTINE. 

.-THIS ROUTINE CAN BE FAULTED BY A NOT VALID PTE AND BY ACCESS 
.•VIOLATIONS. 

;SEE VAX, SRM, CHAPTER #5, FOR ADDITIONAL DETAILS. 



102: 
PG.BDRY: ;• 

MCT/MEM.NGP, 

STOP. IB, 

RCCSC.SV3KCSC3 



IDCD.SV3.D, 

DO, 

RtCPC.SVD.PC, PC„VA, 

SET.NEST.ERR 



IDCQ.SV3 D. 
D8RCCVA.5VJ PC 



MCT/MEM.NOP, 
PC&VAJ>+KC.83 



***MICRO-TRAP ENTRY*** 
!ii! DONOT ALLOW IPA RE-FILL CYCLES 1!!! 
STOP IBUF FROM MAKING MEMORY REFERENCES 
SAVE ENTRY CONTENTS OF SC-REG 



SAVE ENTRY CONTENTS OF D-REG 

SET-UP ENTRY CONTENT TO SAVE 

SAVE ENTRY CONTENTS OF PC 

SET FUG NOTING PC SAVED IN RCCPC.SV3 



SAVE ENTRY CONTENTS OF 3 IN D-REG 
SAVE ENTRY CONTENTS OF VA-REG 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
INCREMENT VA+8 FOR PROBE OF NEXT PAGE 



11 
ZZ-ESOAA-124.0 ; MMFW .MIC C600. 12043 Memory management 14-Jan-82 Fiche 4 Frame D11 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPU 0E, WCS1 

; MMFU .MIC C600. 12043 Memory management : PA6E BNDRY MICRO-TRAP ROUTINE 



U 0B58, 0010,1 139.01 80.01 CO.0000.OD5C 



Sequence 751 



Page 750 



U 0859. 0010,0038.89FQ,2D49.0200,OE55 
U 0B5A, 0000,1 13C. 01 80. 0800. 0000. 0D7C 
U 0B5B. 0010.0038.B9F0.2D49,0200,OE55 

U OE55, OCOO,113C.0180.0800.0000.0D3C 



U 003C, 0000,1D3C,0180,4000.3400.0053 
U 0D3D, 0000.003D. 0180. 0800,0000, OEEO 
U 0D3E, 0000,1D3C,0180,5000,3400,0053 
U 0D3F, 0000, 1D3C, 0180,3000,3400,0053 



2875? =00 

28753 

28754 

28755 

28756 

28757 

28758 

28759 

28760 

28761 

28762 

28763 

28764 

28765 

28766 

28767 

28768 

28769 

28770 

28771 

28772 

28773 =;END 

28774 

28775 M.PG.01:; 



;CALL CONSTRAINT BLOCK 



RCCLC.SV3 LC. 

TEST T8 R?HK 

CALUJ/PROBEIvA.LAST.REF?; 60 PROBE NEXT PAGE 



SAVE ENTRY CONTENTS OF LC-REG 



;01- 

Q IDCD.SV3. 

PtftVA RCCVA.SV3, 

J/M.P5.01 

;10- 

MCT/MEM.NOP. 
LAST.REF?. J/M.FLT 

Q IDCD.SV3, 
PtfcVA_RCCVA.SV3 



28776 

2B777 

28778 

28779 

28780 

28781 =1100 

28782 

28783 

28784 

28785 

28786 

28787 

28788 

28789 

28790 

28791 

28792 

28793 

28794 

28795 

28796 

28797 

28798 



MCT/MEM.NOP, 

DQ, 

LAST.REF? 



***6ET PTE RTN RETURN*** 

GET O'S ENTRY CONTENTS 

LOAD PC & VA/VA'S ENTRY CONTENTS 



MEMORY FAULT RETURN 

•!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 



*<*TEST.MBIT RTN RETURN*** 

GcT D'S ENTRY CONTENTS 

LOAD PC8VA/VA'S ENTRY CONTENTS 



! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! 
RESTORE D TO ENTRY CONTENTS 



.•BRANCH ON TRAPPED REFERENCE TO DECODE REFERENCE TYPE (BEN/LAST. RE F) 

;1100 ; ***READ WITH READ CHK REF*** 

D CACHECRETRY.NO. TRAP3, ; DO FIRST MEMORY REFERENCE (NO TRAP) 
ACIGNED?, J/M.PG.03 



.-1101 

MCT/MEM.NUP, 
CALL, J/M.EKROR 



•♦♦INTERLOCK READ REF"* 

!ii! DONOT ALLOW IPA RE-FILL CYCLES !!!» 

ILLEGAL CONDITION 



;1110— ; ***READ/WRITE CHK REF*" 

D CACHE. WCHKCRETRY.N0.TRAP3,; DO FIRST MEMORY REFERENCE 
ACIGNED?, J/M.PG.03 

; 1111 ; ♦♦•WRITE REFERENCE^" 

CACHECRETRY.NO. TRAP3 D, ; DO FIRST MEMORY REFERENCE (NO TRAP) 
ALIGNED?, J/M.PG.03 ; 



E 11 
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U 0053. 0000,113C,0180,0803.0000.0D4C 



U 0058. 3010,0038,0180.0961 ,2A00,0E5A 



751 



U 0D4C, 0000,003c. 0180.4000.3000.0E58 
U 0D4D, 0000.003D,0180,0800,0000,OEEO 
U 0D4E, 0000,003C,0180,5000,3000,OE58 
U 0D4F. 0000,003C,0180,3000.3000,OE58 

U 0E58, 3010,0038,0180,0961. 2AOO,0E5A 
U 0E5A, 0010,0038,BDF0,<?D48,0200,0E5C 

U 0E5C, 0000.003E, 0180,0940,0000.0000 



;11*11- 
MCT/MEM.NOP. 
PCftVA RCCPC.SV3, 
CLR.NfST.ERR, 
START. IB, 
J/M.PG.13 



;8RANCH ON TRAPPED REFERENCE TO DETERMINE REFERENCE TYPE 

***READ WITH READ CHK REF*** 
RETRY TRAPPED MEMORY REFERENCE 



28799 =10*11 .-BRANCH ON UNALIGNED DATA (BEN/TB.TEST) 
28800 

28801 M.PG.03:; 10*11 

28802 MCT/MEM.NOP, 

28803 VA VA+4. 

28804 LA5T.REF?,J/M.PG.09 
28805 
28806 
28807 
28808 
28809 
28810 
28811 

28812 =;END 
28813 

28814 =1100 
28815 

28816 M.PG.O9:;1100 

28817 D CACHECSECOND.REFJ. 

28818 J7M.PG.11 
28819 
28820 
28821 
28822 
28823 
28824 
28825 
28826 
28827 
28828 
28829 
28830 
28831 

28832 M.P6.11: ; 

28833 MCT/MEM.NOP, 

28834 PCfcVA RCCPC.SV3, 

28835 CLR. NEST. ERR, 
28316 START. IB 
28837 

28838 M. PG . 1 3 : ; 

28839 VA RCCVA.SV3, 

28840 Q IDCQ.SV3 
28841 
28842 
28343 MCT/MEM.NOP, 

28844 LC RCCLC.SV3. 

28845 RETURNO 



*** UNALIGNED DATA*** 

! « ! ! DONOT ALLOW IPA RE-FILL CYCLES ill'. 

INCREMENT FOR SECOND REFERENCE 



*** DATA ALIGNED*** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 

ENTRY CONTENTS TO PC 

RESET PC FLAG NOTING PC IN RC(PC.SV) 

RESTART IBUF 



;1101« 
MCT/MEM.NOP, 
CALL, J/M.ERROR 



;1110 

D CACHE .WCHKCSEC0ND.REF3 
J7M.P6.11 

CACHECSEC0ND.REF3 D, 
J/M.PG.11 



♦"INTERLOCK READ REF*** 

! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 

ILLEGAL CONDITION 

***READ/WRITE CHK REF*** 
RETRY TRAPPED MEMORY REFERENCE 



***WRITE REFERENCE*** 

RETRY TRAPPED MEMORY REFERENCE 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
RESTORE ENTRY CONTENTS TO PC 



RESTART IBUFF 



ENTRY CONTENTS TO VA-REG 
ENTRY CONTENTS TO Q-RE6 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
RESTORE LC TO ENTRY CONTENTS 
RETURN TO TRAPPED U-INSTRUCTION 



F 11 
ZZ-ESOAA-124.0 ; MMFW .MIC [600,12043 Memory management 14-Jan-82 Fiche 4 Frame F11 Seguence 753 
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U 0104, 0018,0038, 1D80,F9E8,0000,OE5E 



752 



U 0E5E, OC14,0038,B980,3DE1,2COO,OE60 



U 0E60, 0014,0038,8D80,3DC8,0000,OE61 



U 0E61, 0014,0038,0180, F9FO,0000,OE62 



U 0E62, 0818,0038,0180,F800,0000,OEA2 



U 0E63, 0C14,0038,B98Q,3DE2,2C00,0E60 



28846 

28847 

28848 

28849 

28850 

28851 

28852 

28853 

28854 

28855 

28856 

28857 

28858 

28859 

28860 

28861 

28862 

28863 

28864 

28865 

28866 

28867 

28868 

28869 

28870 

28871 

28872 

28873 

28874 

28875 

28876 

28877 

28878 

28879 

28880 

28881 

28882 

28883 

28884 

28885 

28886 

28887 

28888 

28889 

28890 

28891 



PROTECTION MICRO-TRAP ROUTINE* 



PROTECTION MICRO-TRAP ROUTINE 
.TOC " Memory management 

; A**********************; 

; PROTECTION MICRO-TRAP 

• *********************** 



;THIS ROUTINE DOES THE NECESSARY SET-UP TO MER6E INTO 
;THE NORMAL MEMORY MANAGEMENT FAULT HANDLING FLOWS. 



104: 
PROT.CHK: . 

RCCSC.SV3KCSC3 



RCCPC.SV3 PC, 
SET.NEST.ERR, 
PC VA, 
IDrD.SV3 D, 
DJJ 

M.PROT3:;- 

RCCVA.SV3 PC, 
IDCQ.SV3J5 



SAVE SC-REG 



SAVE CURRENT PC VALUE 

NOTE CURRENT PC IN RCCr>C.SV3 

MOVE VA REG TO PC REG 

SAVE D-REG 

MOVE Q-REG TO D-REG 



SAVE VA'S ENTRY CONTENTS 
SAVE ENTRY CONTENTS OF Q-REG 



*********************************************** 

* Patch no. 035, PCS 0E60 trapped to WCS 1167 * 

******** *********************** **************** 



RCCVA.REF3.PC 



MM.PA.35: 



D KC.83, 
J7M.FLT.LC 

18 . PROT : ; 

RCCPC.SV3 PC, 
SET.NEST.ERR, 
PC VISA, 
IDtD.SVJJ), 

J7M.PR0T3 



SET-UP FAULTING VIRTUAL PARA 



SET-UP 2ND FAULT PARAMETER 
MERGE INTO NORMAL FAULT FLOWS 



SAVE CURRENT PC VALUE 

NOTE CURRENT PC IN RCCPC.SV3 

MOVE VA REG TO PC REG 

SAVE D-REG 

MOVE Q-REG TO D-REG 

MERGE INTO PROTECTION CHECK FLOW 



ZZ-ESOAA-124.0 ; MMFU 
P1U124.MCR 600-12043 
MMFW .MIC [600.12043 
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753 



U 0E64, 1C14,O038,8980,3DE2,2COO,0E66 



U 0E66, 0014, 0038, BD80,3CO0, 0200. 0860 



28892 

28893 

28894 

28895 

28896 

28897 

28898 

28899 

28900 

28901 

28902 

28903 

28904 

28905 

28906 

28907 

28908 

28909 

28910 

28911 

28912 

28913 

28914 

28915 

2S916 

28917 

28918 

28919 

28920 

28921 

28922 

28923 

28924 

28925 

28926 

28927 

28928 

28929 

28930 

28931 

28932 

28933 

28934 

28935 

28936 

28937 

28938 

28939 

28940 

28941 

28942 

28943 

28944 



.TOC 



Memory management 



IBUF PTE FETCH ROUTINE* 



*************************************** 



IBUF PTE FETCH AND FILL ROUTINE 



*************************************** 



; DESCRIPTION/ALGORI THM: 



.THIS ROUTINE IS USED TO FETCH PTE'S UHEN THE IBUF 
;6ETS A TBUF-MISS ON ATTEMPTING TO TRANSLATE A VIRTUAL 
.ADDRESS IN THE VISA REGISTER. 

.-THIS ROUTINE WILL FETCH THE REQUIRED PTE AND. If IT 
;IS VALID. WILL LOAD IT IfeTO THE TBUF AND INITIATE A 
;IBUF FILL MEMORY REFERENCE. 

;IF THE PTE IS NOT VALID OR AN ACCESS VIOLATION IS ENCOUNTERED 
.-THIS ROUTINE WILL BE FAULTED. 



.•CALLING SEQUENCE: 
; INPUT REQUIREMENTS: 



CALL. J/IB.TBM 



.-THIS ROUTINE SAVES SC, PC, D. & Q 

.•REGISTERS IN THEIR RESPECTIVE RC AND ID REGISTER SET 

.-SAVE LOCATIONS AND RESTORES THEM BEFORE EXITING 

.-STORAGE/REGISTER ALLOCATION: 

VA <- VISA 

RCCPC.SV3 <- PC 

RCCSC.SV3 <- SC-REG 

RCCPTE.VA3 <- EXCEPTION PARA. IF FAULT 

IDCD.SV3 <- D-Rt5 

IDCFPDA3 <- (M.FLT.23) AS FPD ADDR IF FAULT 

;RETURN(S) TO CALLER: RETJRN2 



IB.T8M: 



SET.NEST.ERR, 
STOP. IB, 
RCCPC.SV3.PC. 
PC VIBA. 
IDlD.SVJJ), 
D_Q 



IB.TBM2: 



VA PC. 
IDIQ.SV3.D 



SET NESTED ERROR FLAG 

SAVE PC IN RC REG 

GET VIBA 

SAVE CONTENTS OF D-REG 

MOVE CONTENTS OF Q-REG TO D-REG 



MOVE CONTENTS OF VIBA TO BOTH VA AND PC-REGS 
SAVE CONTENTS OF Q-REG 



;01« 

START. IB, 

SC RCCSC.SV3, 

MCT/READ.V.NEWPC, 

J/M.IB.01 



H 11 
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28945 =00 ;CALL CONSTRAINT BLOCK 
28946 

28947 M.IB.PTE: ;0O 

28948 MCT/MEM.NOP, 

28949 RCCSC.SV3 KCSC3, 

28950 CALL. 

28951 PSL.MODE?,J/GET.PTE 
28952 
28953 
28954 
28955 
28956 
28957 
28958 
28959 
28960 
28961 
28962 
28963 
28964 
28965 
28966 

28967 =;END 
28968 

28969 M.IB.01: 
28970 

28971 PCfcVA RCCPC.SV3, 

28972 Q IDC0.SV3 
28973 

28974 ; 

28975 D Q. 

28976 CCR.NEST.ERR, 

28977 Q IDCO SV3, 

28978 RPTURN2 

28979 =00 

28980 M.FLT.23: ;00 

28981 MCT/MEM.NOP, 

28982 CALL. J/M.FLT.25 
28983 

28984 ;01 

28985 MCT/MEM.NOP, 

28986 J/M.FLT.03 
28987 

28988 ;10 

28989 MCT/MEM.NOP, 

28990 J/M.FLT.03 

28991 =;ENO 



U 0B60. 0018.1 C39,1D80,09E8,00C0,023C 

U 0B61, 3010,0038,0180,6168,0082,OE68 
U 0B62, 0059,0034, 65C0,0800,0000,0863 

U 0B63, 001 D. 0030,01 80, 09D0, 0000. 0868 

U 0E68, 0010,0038 ,B9FO,2D61,0200,OE69 

U 0E69, OCOO,003E,BDF0.2COO,2800,0002 

U 0B68. 0000.003D,0180,0800,0000,OE6A 

U 0869, 0000,003C,0180,0800,0000,OD8F 

U 0B6A, 0000,003C,0180,0800,0000,OD8F 



;H 

MC T/MEM . NOP , 

QJ>.AND.KC. 103. RIGHT 



MCT/MEM.NOP, 

RCCPTE.VA3.D.0R.Q, 

J/M.FLT.23 



Fiche 4 Frame H11 Sequence 755 
Microcode : PCS 01, FPLA OE, WCS124 Page 754 



•!!! DONOT ALLOW IPA RE-FILL CYCLES !!»! 
SAVE ENTRY CONTENTS OF SC-REG 

GO GET PTE 



RESTART IBUF 

RESTORE SC TO ENTRY CONTENTS 

DO XLATION AND GET NEXT IBUF LONG WORD 



»!!! DONOT ALLOW IPA RE-FILL CYCLES !.'.'.' 



I II I DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 
SAVE 2ND PARAMTER IN RC REG SET 
GO TO FAULT HANDLING ROUTINE 



RESTORE PC TO ENTRY VALUE 



RESTORE D TO ENTRY CONTENTS 
CLEAR NESTED ERROR FLAG 
RESTORE Q TO ENTRY CONTENTS 
RETURN TO CALLER 

SET-UP FPDA ON USTACK 

llll DONOT ALLOW IPA RE-FILL CYCLES ! ! ! 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
MERGE BACK INTO NORMAL FLOW 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
MERGE BACK INTO NORMAL FLOW 



ZZ-ESOAA-124.0 ; MMFW .MIC C600.12043 
; P1W124.MCR 600.12043 MICR02 1L 
; MMFW .MIC [600,12043 Memory management 



U 0E6A, 0000,003C,81FO,2COO,0000,OE6C 
U 0E6C, OC00.003C,0180,0800,0000,OE6D 
U 0E6D, 0000,003C ,8580. 3C00, 0000, 0EA9 



I 11 
Memory management H-Jan-82 



Seguence 756 
MICR02 1LC03) 14-Jan-82_ 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 755 



Fiche 4 Frame 111 



: I8UF PTE FETCH ROUTINE 



U 0E6E, 1014,0038,B980,3DE1,2COO,0914 



U 0914, 0814,0039,0180,F802,0000,OE66 



U 0916, 7001,2B3E,01FO,F800.0200,0000 



28992 M.FLT.25: 



Q.IDCUSTACO 



MCT/MEM.NOP, 
D_Q 



IDCFPDA3 D, 
J/M.FLT.PRB 



READ FPDA OFF USTACK 

ill I DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 



FINISH SET-UP OF FPDA 

MERGE INTO NORMAL FAULT FLOW 



28993 
28994 
28995 
28996 
28997 
28998 
28999 
29000 
29001 
29002 
29003 
29004 
29005 
29006 
29007 

29008 ; SUBROUTINE TO HANDLE I8UF TBMISS WITHOUT DESTROYING VA 

29009 ; USED BY BRANCH INSTRUCTIONS FOR GETTING BDEST 

29010 ; Q GETS CLOBBERED. 
29011 
29012 

29013 IB.TBR: SET.NEST.ERR,STOP.IB, 

29014 RCCPC.SV3.PC, 

29015 PC VA, 

29016 IDtD.SVD D 
29017 
29018 =0* 

D PC, 

PtVlBA, 

CACl,J/IB.TBM2 



29019 
29020 
29021 
29022 
29023 
29024 
29025 
29026 



VA Q 

Q TB'BDEST, 

I8.TEST?,RETURN0 



SAVE PC DURING REFILL 

GET OUT VA 

SAVE CURRENT D REGISTER 



6ET VALUE FROM VA 

NOW LOAD PC WITH MISS ADDRESS 

GO REFILL TRANSLATION BUFFER 



RESTORE FAULTED VA 



ZZ-ESOAA-124.0 ; MMFW 
; P1U124.MCR 600.12043 
; MMFW .HIC C600.1204J 



.MIC [600,1204:1 

MICR02 1L(03) 
Memory management 



J 11 
Memory management H-Jan-82 Fiche 4 Frame J11 Seguence 757 
H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 Page 
: PROSE VIRTUAL ADDRESS ROUTINE 



756 



29027 

29028 

29029 

29030 

29031 

29032 

29033 

29034 

29035 

29036 

29037 

29038 

29039 

29040 

29041 

29042 

29043 

29044 

29045 

29046 

29047 

29048 

29049 

29050 

29051 

29052 

29053 

29054 

29055 

29056 

29057 

29058 

29059 

29060 

29061 

29062 

29063 

29064 

29065 

29066 

29067 

29068 

29069 

29070 

29071 

29072 

29073 

29074 

29075 

29076 



PROBE VIRTUAL ADDRESS ROUTINE' 



.TOC " Memory management 

; *************************** 

; PROBE VIRTUAL ADDRESS RTN* 

* 

• *************************** 

; DESCRIPTION: 

• 

;THIS ROUTINE IS USED TO CHECK THE VIRTUAL ADDRESS IN VA-REG 
;T0 DETERMINE IF THE REQUIRED PTE IS IN THE TBUF. TO FETCH 
;IT IF NOT; AND TO CHECK FOR PROTECTION VIOLATION. 

;THIS ROUTINE CAN BE FAULTED BY PTE NOT VALID, AND BY 
.•PROTECTION VIOLATIONS. 

; CALLING SEQUENCE FOR ROUTINE: 'TEST.TB.RCHK, 

; CALL. J/PROBE.VA, LAST.REF?' 

; INPUT REQU IREMENTS TO USE THIS ROUTINE 
.SAME AS "GET. PTE" ROUTINE 
REGISTER ALLOCATION: 



RCCVA.REFJ <- VIRTUAL ADDRESS 
D.REG <- FAULT PARAMETER IF FAULT 

OUTPUTS ft RESULTS (IF PTE(S) IS VALID) 



THIS ROUTINE'S OUTPUTS ARE THE SAME AS GET.PTE ft SET.MBIT 
IF THEY ARE CALLED. OTHERWISE SAME AS ON INPUT ON RETURN 
TO CALLING SEQUENCE. 

RETURN TO CALLER 



THIS ROUTINE RETURNS IN THE FOLLOWING WAYS: 

1) RETURN1 T8-HIT OR GETPTE ROUTINE RETURN 

2) RETURN2 MEM FAULT RETURN 

3) RETURN3 TEST.PTE.M ROUTINE RETURN 



ZZ-ES0AA-124.0 ; MHFW 
; P1W124.MCR 600.12043 
; MHFW .MIC C600,12043 



U 0D5C. 0014.1D38.0180.09F0.0000.0178 



U 0D5D, 0000.003D,0180,0800.0000.0EEO 



U 0D5E. 0014.0038,0180, 11FO,0000,OE70 



U OD5F. 0014.0038,0180,11FO,0000,OE70 



.MIC C600.12043 

MICR02 1L(03) 
Memory management 



K 11 
Memory management 14-Jan-82 Fiche 4 Frame K11 
H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E 
: PROBE VIRTUAL A0DRESS ROUTINE 



Secuence 758 
WCS124 Page 



757 



U 0178, 0000,003E ,0180,0800,0000,0001 



U 0179, 0000,003D,0180,0800,0000,OEEO 



U 017A, 0818,1 138,0180,0800,0000, 0D7C 



U 017B, 0000, 1C3C, 01 80, 0800, 0000, 023C 



29077 

29078 

29079 

29080 

29081 

29082 

29083 

29084 

29085 

29086 

29087 

29088 

29089 

29090 

29091 

29092 

29093 

29094 

29095 

29096 

29097 

29098 

29099 

29100 

29101 

29102 

29103 

29104 

29105 

29106 

29107 

29108 

29109 

29110 

29111 

29112 

29113 

291 14 

29115 

29116 

29117 

29118 

29119 

29120 

29121 

29122 

29123 

29124 



=1100 ;8RANCH ON TRAPPED REFERENCE TO DECODE ACCESS TYPE SPECIFIED IE RCHK 



PROBE. VA: 

;1100 

MCT/MEM.NOP, 
RCCVA.REF3.PC. 
J/M.PG. 15, TB.TEST? 

.-1101- 

MCT/MEM.NOP, 
CALL. J/M.ERROR 

;111< 

rccva.ref3 pc. 
test.tb.wcRk, 

J/M.PG. 20 

.-1111- 

RCCVA.REF3 PC, 
TEST.TB.UCnK, 
J/M.P6.20 



*** READ CHECK *** 

! • i ! DONOT ALLOW IPA RE-FILL CYCLES • J ! ! 

SAVE VA EEING PROBED IN RC 



*** ILLEGAL ENTRY *** 

III'. DONOT ALLOW IPA RE-FILL CYCLES 



*** REDUNDANT WRITE CHECK *** 
SAVE VA BEING PROBED IN RC 



*** REDUNDANT WRITE CHECK *** 
SAVE VA BEING PROBED IN RC 
SET-UP FOR TB. TEST 



i 1 1 1 



=11*00 .-BRANCH ON TEST.TB.RCHK RESULTS (BEN) /TB.TEST) 



M.PG.15: ;11*00 

MCT/MEM.NOP, 
RETURN1 

; 11*01 - 
MCT/MEM.NOP. 
CALL. J/M.ERROR 

; 11*10 

MCT/MEM.NOP, 
D KC.83. 
L^ST.REF?, J/M.FLT 



*** TB-HIT *** 

!!! ! DONOT ALLOW IPA RE-FILL CYCLES !!!! 



*** ILLEGAL ENTRY *** 

»!!! DONOT ALLOW IPA RE-FILL CYCLES 



1 1 i 



;11*11 

MCT/MEM.NOP, 
J/GET.PTE, PSL.MODE? 



*** PROTECTION VIOLATION *** 

! i ! ! DONOT ALLOW IPA RE-FILL CYCLES » ! ! ! 

EXCEPTION PARA TO D-REG 



*** TB MISS *** 

! ! i ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 

JUMT TO GET.PTE ROUTINE 

AND RETURN TO CALLER AFTER GETTING THE PTE. 



*********************************************** 

* Patch no. 042, PCS 01 78 trapped to WCS 1168 * 

********** » ************************************ 



L 11 
ZZ-ESOAA-124.0 ; MMFW .MIC C600.12043 Memory management 14-Jan-82 Fiche 4 Frame L11 

; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA 0£, WCS1 

; MMFU .MIC C600, 12043 Memory management : PROBE VIRTUAL ADDRESS ROUTINE 



U 0E70, 0000JD3C, 0180,0800,0000,0238 



U 0238. 0000.003E ,0180,0800.0000.0001 
U 0239. 0000,003C,0180,0800,OOOO.OB70 

U 023A. 0818.1 138.8580,0800.0000.0D7C 
U 023B. 0000.003C.0180.0800.0000.0B70 



Sequence 759 



Page 758 



U 0B70, 0000,K3D,0180,0800,0000.023C 
U 0B71, 0000,113C,0180,1000.0000.0D6C 

U 0B72, 0000,1 13C.0180.0800.0000.0D7C 



29125 
29126 
29127 



.•PROBE/WRITE CHECK MICRO-FLOW 



29128 M.PG.20: ; 

29129 MCT/MEM.NOP, 

29130 J/M.P6.22. TB.TEST? 
29131 
29132 

29133 =11*00 .-BRANCH ON TEST.TB. WCHK RESULTS (BEN/TB. TEST) 
29134 

29135 M.PG. 22: ;11* 

29136 MCT/MEM.NOP. 

29137 RETURN1 
29138 
29139 
29140 
29141 
29142 
29143 
29144 
29145 
29146 
29147 
29148 
29149 
29150 

29151 =;END 
29152 

29153 =00 
29154 

29155 M.P6.25: ; 

29156 MCT/MEM.NOP. 

29157 CALL,PSL.MODE?,J/GET.PTE 
29158 

29159 ;01 

29160 TEST.TB.WCHK, 

29161 J/TEST.PTE.M,LAST.REF? 
29162 
29163 

291 64 ; 1 

29165 MCT/MEM.NOP, 

29166 LAST.REF?, J/M.FLT 

29167 =;END 



*** TB-HIT *** 

! ! • » DONOT ALLOW IPA RE-FILL CYCLES ! ! ! i 

DO TB TEST 



;11*01- 

MCT/MEM.NOP, 

J/M.P6.25 

.-11*10 

MCT/MEM.NOP, 
D KC.C3, 
LAST.REF?. J/M.FLT 

;11*11- 

MCT/MEM.NOP, 

J/M.P6.25 



*** TB-HIT *** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!» 



*** 1ST MODIFY TO PAGE *** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 



*** PROTECTION VIOLATION *** 

III 1 . DONOT ALLOW IPA RE-FILL CYCLES !!!! 

FAULT PARAMETER TO D-REG 



*** TB-MISS *** 

!■!! DONOT ALLOW IPA RE-FILL CYCLES !!'! 



;CALL SEQUENCE CONSTRAINT BLOCK 



!!!» DONOT ALLOW IPA RE-FILL CYCLES !!! 
GO GET PTE 

*** RETURN FROM GET. PTE *** 
GO SET PTE <M> IF NECESSARY 
THEN RETURN DIRECTLY TO CALLER 



*** MEM FAULT RETURN *** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 



ZZ-ESOAA-124.0 ; MMFW 
P1U124.MCR 600.1204: 
MMFW .MIC [600,1204] 



M 11 
.MIC C600,12043 Memory management H-Jan-82 Fiche 4 Frame M11 Seguence 760 

MICR02 1L(03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPU 0E, WCS124 Page 

Memory management : PTE<M> TEST ft SET ROUTINE 



759 



29168 

29169 

29170 

29171 

29172 

29173 

29174 

29175 

29176 

29177 

29178 

29179 

29180 

29181 

29182 

29183 

29184 

29185 

29186 

29187 

29188 

29189 

29190 

29191 

29192 

29193 

29194 

29195 

29196 

29197 

29198 

29199 

29200 

29201 

29202 

29203 

29204 

29205 

29206 

29207 

29208 

29209 

29210 

29211 

29212 

29213 

29214 

29215 

29216 

29217 



.T0C " Memory management : PTE<M> TEST ft SET ROUTINE" 

****************************** 

* 

PTE<M> TEST ft SET ROUTINE * 

* 
****************************** 

DESCRIPTION: 

THIS ROUTINE IS USED TO SET THE PTE<M> BIT IN THE PTE IN THE TBUF 
ADDRESSED BY THE VIRTUAL ADDRESS IN THE VA REGISTER ft THE INDIRECTLY 
ADDRESSED MIRROR IMAGE OF IT IN MAIN MEMORY. IT ALSO 
CHECKS TO SEE IF THIS FUNCTION IS REQUIRED. SEE VAX SRM 
CHAPTER #5 FOR MORE DETAIL. 

CALLING SEQUENCE: 



THERE ARE TWO (2) ENTRY POINTS AND CALLING SEQUENCES FOR THIS ROUTINE 



1) '7EST.TB.UCHK, 

CALL, LAST.REF?, J/TEST.PTE.M" 



USED TO TEST PTE<M> 
AND SET IF REQUIRED 



2) CALL, J/SET.PTE.M" 



SETS PTE<M> IN TBUF ft PAGE 
TABLE ADDRESSED BY VA REGISTER 



INPUT REQ UIREMENT S: 

THIS ROUTINE EXPECTS ALL REGISTERS TO BE AS LEFT BY FETCH PTE ROUTINE 

REGISTER ALLOCATION: 

RCCVA.REF3 <~ VIRTUAL ADDRESS 

RCCPTE.PAJ ASSUMED TO CONTAIN SPTE"S PHYSICAL ADDRESS 
RCCPTE.VA3 ASSUMED TO CONTAIN PXPTE'S VIRTUAL ADDRESS 
RCCPTE.MASKJ ASSUMED TO CONTAIN PTE'S MBZ MASK 
RCCSC.SVD ASSUMED TO CONTAIN VALUE TO RESTORE SC-REG 

R ETURN TO CALLER: 

THIS ROUTINE RETURNS TO THE CAILER USING, •RETURNS" 

OUTPUTS ft RESUL TS: 

THE ONLY REGISTERS NOT LEFT THE SAME AS ON ENTRY, TO THIS 
ROUTINE, ARE: 

1) D-RE6, PTE HAS MBIT SET 

2) SC-REG, RESTORED TO VALUE IN RCCSC.SVJ 



ZZ-ESOAA-124.0 ; HMFW 
P1U124.KCR 600.12043 
MMFW .MIC C600. 12043 



U 0D6C, 0010,003A.0180,0968,0082,0003 



U 0D6D, 0014,1D38,0180,09FO,0000,0258 



U 0D6E, 0014, 1038,0180. 09F0, 0000, 0258 



U 0D6F, 0014,1D38,0180,C9FO,0000,0258 



,MIC C600,'i204D 

MICR02 1L(03) 
Memory management 



N 11 
Memory management 14-Jan-82 Fiche 4 Frame N11 Sequence 761 
H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
: PTE<M> TEST ft SET ROUTINE 



760 



U 0258, 0010,003A,0180,0968,0082,0003 



U 0259, 0000,1C3C,E580,0800,0084,642F 



U 025A, 0818,0038,8580,0800,0000, 0D7C 



U 025B, 0OO0,003D,0180,0800,OO00,0EE0 



29218 

29219 

29220 

29221 

29222 

29223 

29224 

29225 

29226 

29227 

29228 

29229 

29230 

29231 

29232 

29233 

29234 

29235 

29236 

29237 

29238 

2C239 

29240 

29241 

29242 

29243 

29244 

29245 

29246 

29247 

29248 

29249 

29250 

29251 

29252 

29253 

29254 

29255 

29256 

29257 

29258 

29259 

29260 

29261 

29262 

29263 

29264 

29265 

29266 

29267 



=1100 ;TEST FOR LAST REFERENCE SPECIFYING A yRITE CHECK CBEN/LAST.REF) 



TEST.PTE.M: 

;1100 

MCT/MEM.NOP. 
SC RCCSC.SVJ, 
RETURN3 



;1101- 
MCT/MEM.NOP, 
RCCVA.REFJ PC, 
J/M.MBIT, TB.TEST? 

TEST.PTE.W: 

MCT/MEM.NOP, 
RCCVA.REF3 PC, 
J/M.MBIT, TB.TEST? 



;1111- 
MCT/MEM.NOP, 
RCCVA.REFJ PC, 
J/M.MBIT, TB.TEST? 



=;END 

=11*00 

M.MBIT: 



**READ ft RCHK** 

I ill DONOT ALLOW IPA RE-FILL CYCLES 

RESTORE SC-REG, 

RETURN TO MAIN FLOW, 

SETTING OF PTE<M> NOT REQUIRED 

•♦INTERLOCK READ (WCHK)*** 

!!»! DONOT ALLOW IPA RE-FILL CYCLES 

SAVE VA BEING TESTED, 

WCHK SO CHECK FOR 



**READ ft WC.'*** 

!!i! DONOT ALLOW IPA RE-FILL CYCLES 

SAVE VIRTUAL ADDRESS 

WCHK, SO CHECK FOR 

PTE<M> NOT BEING SET 

**WRITE ft WCHK** 

!.'!! DONOT ALLOW IPA RE-FILL CYCLES 

SAVE VIRTUAL ADDRESS 

WCHK, SO CHECK FOR 

PTE<M> NOT BEING SET 



1 1 1 



1 1 1 1 



1 1 1 1 



1 1 1 1 



; CHECK FOR PROTECTION VIOLATION AND PTE<M>=1 (BEN/TB.TEST) 



; 11*00 — 
MCT/MEM.NOP, 
SC RCCSC.SVJ, 
RETURN3 



SET.PTE.M: 

; 11*01- 



=;END 



MCT/MEM.NOP, 
SC KC.1AJ, 
J/fl.SVA, VA31? 

; 1 1 *1 

MCT/MEM.NOP, 
KC.CJ, 
J7M.FLT 

;11*11- 
MCT/MEM.NOP, 
CALL, J/M. ERROR 



*** TB.HIT ** 
!!! ! DONOT ALLOW IPA RE-FILL CYCLES 

PTE HAS PTE<M> SET ALREADY, 
RETURN TO CALLING ROUTINE 

***1ST MODIFY TO THIS PAGE*** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES 

SET-UP SC REG TO SET M-BIT 

VIRTUAL ADDRESS IN WHICH ADDR SPACE? 

***ACCESS VIOLATION FAULT*** 
!!!! DONOT ALLOW IPA RE-FILL CYCLES 
SET WRITE/MODIFY INTENT 
IN EXCEPTION PARAMETER 

•♦•ILLEGAL CONDITION*** 

!!!! DONOT ALLOW IPA Rfc-FILL CYCLES 



itit 



1 1 1 1 



1 1 1 1 



1 1 1 1 



ZZ-ESOAA-124.0 ; MMFU 
; P1W124.MCR 600-12043 
; MMFW .MIC C600. 12043 



.MIC C600.12043 

MICR02 1L(03) 
Memory management 



B 12 
Memory management 14-Jan-82 Fiche 4 Frame B12 Seguence 762 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E. WCS124 Page 
: PTE<M> TEST ft SET ROUTINE 



761 



U 042F, 0010,0038,0180,0958,0200,OE78 



U 043F, G010,0038,0180,0950,3EOO.OE71 



U OE71, 0801 ,001 C,0180,0800,3C00,0E72 



U 0E72, 0000,003C, 01 80,2800,3C00,0E73 



U 0E73, OOK,0038.0180,0800,0200.0t74 



U 0E74, 0811,0034,01E0.0978,3COO,OE75 



U 0E75, OC10,003A,4180,3D68,0082,0003 



29268 

29269 

29270 

29271 

29272 

29273 

29274 

29275 

29276 

29277 

29278 

29279 

29280 

29281 

29282 

29283 

29284 

29285 

29286 

29287 

29288 

29289 

29290 

29291 

29292 

29293 

29294 

29295 

29296 

29297 

29298 

29299 

29300 

29301 

29302 

29303 

29304 

29305 

29306 

29307 

29308 

29309 

29310 

29311 



=01111 
M.SVA: 



.-ENTRY TO ROUTINE TO SET PTE<M> BIT 

;IS ADDRESS IN SYSTEM OR PROCESS SPACE (BEN/TB.TEST<VA31» 



=;END 



; 01 111 

MCT/MEM.NOP. 
VA RCCPTE.PAJ. 
J/W.MB.SY 

;11111- 
MCT/MEM.NOP, 
VA RCCPTE.VA3, 
MSt7lNH.CM.ADDR 



***SPTE*** 

!•!.» WJNOT ALLOW IPA RE-FILL CYCLES II 1 1 
GET SPTE'S PHYSICAL ADDRESS ft PUT INTO VA 
CONTINUE SPTE<M> SET ROUTINE 



***POPTE OR P1PTE*** 
• • i ! DONOT AI.LOW IPA RE-FILL CYCLES 
PXPTE'S ADDRESS TO VA RfcG 
INHIBIT CM ADDRESS ZERO EXTENTION 



1 1 



;CODE TO SET PXPTE FOR A PROCESS SPACE VIRTUAL ADDRESS 



MCT/MEM.NOP. 
D D.ORNCT.MASK, 
M5C/INH.CM.ADDR 



CACHE DCLONGD.NOCHK, 

MSC/INH.CM.ADDR, 

J/M.M3.A 



1 1 i i 



M.MB.A: 



MCT/MEM.NOP, 
VA_PC 



Q D, 

MtT/MEM.NOP, 

D D.AND.RCCPTE.MASK3, 

M5C/INH.CM.ADDR 



SC RCCSC.SV3, 

IDrTBUFJ.D, 

RETURN3 



D-Q^ 



] ! ! ! DONOT ALLOW IPA RE-FILL CYCLES 

SET PTE<M> 

INHIBIT ZERO EXTEND OF ADDR IN VA 



WRITE PXPTE WITH M=1 INTO CACHE 
INHIBIT CM ZERO EXTENTION OF ADDR IN VA 



!!»! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
VIRTUAL ADDR BACK TO VA 



MOVE PTE TO Q-REG 

»!»! DONOT ALLOW IPA RE-FILL CYCLES '!!! 

MASK OUT MBZ BITS 



RESTORE SC-REG TO ENTRY VALUE 
LOAD MODIFIED PXPTE INTO TBUF 
AT LOCATION SPECIFIED BY PXVA 
IN VA REG. RETURN TO CALLER 



ZZ-ES0AA-124.0 ; MMFW 
P1W124.MCR 600.1 204D 
MMFW .MIC C600.120A3 



U 0E78, 0801 ,001 C,0180,0800,3COO,OE79 



U 0E79. 0OO0,O03C.0180,A800,3C00.0E73 



.MIC C600.12043 

MICR02 1L(03) 
Memory management 



C 12 
Memory management 14-Jan-82 Fiche 4 
14-Jan-82 15:30:16 VAX1 1/780 Microcode : 
: PTE<M> TEST ft SET ROUTINE 



Frame C12 



29312 
29313 
293K 
29315 
29316 
29317 
29318 
29319 
29320 
29321 
29322 
29323 
29324 
29325 
29326 
29327 



PCS 01, FPLA OE, WCS124 
;C0DE TO SET SPTE FOR SYSTEM SPACE VIRTUAL ADDRESS 



Sequence 763 



Page 762 



M.MB.SY: ; - 

MCT/MEM.NOP, 
D D.ORNOT.MASK, 
M5C/INH.CM.ADDR 



CACHE. P DCL0N63, 
MSC/INH.CM.ADDR, 
J/M.MB.A 



••!! DONOT ALLOW IPA RE-FILL CYCLES 

SET SPTE<M> BIT AND INHIBIT 

CM ZERO EXTENTION OF ADDR IN VA, 

(PTE.PA). 



WRITE MODIFIED SPTE WITH 

M=1 INTO CACHE. 

INHIBIT CM ZERO EXTENTION OF VA ADDR. 

MERGE INTO PXPTE SET<M> ROUTINE 
TO LOAD TBUF WITH MODIFIED 
SPTE. 



iiti 



ZZ-ESOAA-124.0 ; MMFW 
P1U124.MCR 600-1 2043 
MMFU .MIC C600.12043 
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.MIC C600, 12043 Memory management H-Jan-82 Fiche 4 Frame D12 Sequence 764 

MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 
Memory management : FETCH PTE ROUTINE 



763 



29328 

29329 

29330 

29331 

29332 

29333 

29334 

29335 

29336 

29337 

29338 

29339 

29340 

29341 

29342 

29343 

29344 

29345 

29346 

29347 

29348 

29349 

29350 

29351 

29352 

29353 

2935* 

29355 

29356 

29357 

29358 

29359 

29360 

29361 

29362 

29363 

29364 

29365 

29366 

29367 

29368 

29369 

29370 

29371 



.TOC " Memory management 



********************** 

FETCH PTE ROUTINE * 

* 
********************** 

DESCRIPTION: 



: FETCH PTE ROUTINE" 



THIS ROUTINE IS USED TO FETCH PTE'S FOR PO, PI, Z SYSTEM 

SPACE PAGE. SEE VAX SRM, CHAPTER #5. 

FOR ADDITIONAL DETAILS ON PTE RELATED OPERATIONS. 



; CALLING SEQUENCE FOR ROUTINE: 



CALL, PSL.MODE?, J/GET.PTE 



; INPUT REQUIREMENTS TO USE ROUTINE: 



1. VA ft PC REGISTERS, THE VIRTUAL ADDRESS REQUIRING 
THE PTE. 

2. OTHER REGISTERS USED BY THIS ROUTINE THAT MUST BE 
SAVED AND RESTORED BY USER OF THIS ROUTINE ARE Q, 
D, SC, PC, LC. PC SHOULD BE SAVED IN 

RC(PCSV) AND FLAG NOTING THAT PC IS IN RC SHOULD BE 
SC IS RESTORED BY THIS ROUTINE USING RCCSC.SV3 
ON RETURNI'S (NOT DONE ON RETURN2). 



SET. 



REGISTER ALLOCATION AND USEA6E: 



ID REGISTERS USED BY THIS ROUTINE ARE 



IDCP0BR3 

ID(POLR) 

ID(P1BR), 

ID(P1LR) 

ID(SBR) 

ID(SLR) 



(CONTENTS ASSUMED RIGHT ADJUSTED) 
(LENGTH + 2**21) 



RC REGISTERS USED BY THIS ROUTINE 

RCCVA.REF3 <- VIRTUAL ADDRESS FOR PTE BEING REQUESTED 
RCCPTE.VA3 <- VIRTUAL ADDRESS FOR PXPTE REFERENCE 
3CCPTE.PA3 <- PHYSICAL ADDRESS FOR SPTE REFERENCE 
RCCPTE.MASK3 ASSUMED TO CONTAIN 'FCIFFFrF* 
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ZZ-ESOAA-124.0 : MMFW .MIC C600, 12043 Memory management 14-Jan-82 Fiche 4 Frame E12 Seguence 765 
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MMFW .MIC [600,12043 Memory management : FETCH PTE ROUTINE 



764 



29372 

29373 

29374 

29375 

29376 

29377 

29378 

29379 

29380 

29381 

29382 

29383 

29384 

29385 

29386 

29387 

29388 

29389 

29390 

29391 

29392 

29393 

29394 

29395 

29396 

29397 

29398 

29399 

29400 

29401 

29402 

29403 

29404 

29405 

29406 

29407 

29408 

2940 ) 

29410 

29411 

29412 

29413 

29414 

29415 



OUTPUTS ft RESULTS OF ROUTINE (IF PTE(S) IS VALID) 

THE RESULTS OF THIS ROUTINE ARE 

1. VA ft PC REGISTERS ARE NOT CHANGED. SC IS LOADED WITH 
RCCSC. SV3 

2. RC REGISTERS SET-UP ARE. 

RCCPTE.VA3 P0/P1 PTE VIRTUAL ADDR. 
RCCVA.REF3 VIRTUAL ADDR NEEDING PTE 
RCCPTE.PA3 SYS PTE PHYSICAL ADDR. 

3. PTE(S) LOADED INTO TRANSLATION BUFFER FOR VIRTUAL 
ADDRESS PRESENTED TO ROUTINE PER VA. 

4. 'V REGISTER CONTAINS THE FIRST LEVEL PTE AS FETCHED 
FROM MAIN MEMORY. 

IF THE FETCHED PTE(S) IS NOT VALID, OR A LENGTH VIOLATION IS 
DETECTED DURING THIS ROUTINE, THE APPROPRIATE FAULT WILL BE 
GENERATED AND THIS SUBROUTINE WILL BE ABORTED. THE FAULT HANDLING 
MICRO-CODE EXPECTS THE CURRENT PC TO BE SAVED IN RC(PC.SV). 

RETURNS TO CALLER: 



THIS ROUTINE RETURNS TO THE CALLING SEQUENCE AT: 



1) RETURN1 

2) RETURN2 



-USED If PTE FETCHED AND LOADED INTO TBUF 



-USED IF MEMORY MANAGEMENT FAULT 
D-REG HAS FAULT PARAMETER WITH 
<00> LENGHT VIOLATION 

PXPT OR SPT REFERENCE 

WRITE OR MODIFY 

(TO BE SET BY CALLER) 

ACCESS VIOLATION 

POSSIBLE READ ACCESS VIOL, USER 

MUST HANDLE BY SETTING <03> IF 

HE WANTS TO TAKE A VIOL FAULT 

POSSIBLE WRITE ACCESS VIOL, USER 

MUST HANDLE BY SETTING <03> IF 

HE WANTS TO TAKE A VIOL FAULT 



<01> 
<02> 

<03> 
<04> 



<05> 



ZZ-ESOAA-124.0 ; HMFU .MIC C600.1204D 
P1W124.MCR 600-12043 MICR02 1L(03) 
MMFU .MIC C600, 12043 Memory management 



F 12 
Memory management 14-Jan-82 Fiche 4 Frame F12 Sequence 766 

14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, UCS124 Page 765 
: FETCH PTE ROUTINE 



U 023C, 0814,0038,DDF8,0800,0084,6E7A 



U 023D, 0834,1 C38,DDF8, 0800, 0084, 6447 



U 023E, 0834,1 C38,DDF8,0800,0084,6447 



U 023F, 0834,1C38,DDF8,0800,0084,6447 



U 0E7A, 0803, 403C, 01 80, 0801, 0280, C45F 



29416 

29417 

29418 

29419 

29420 

29421 

29422 

29423 

29424 

29425 

29426 

29427 

29428 

29429 

29430 

29431 

29432 

29433 

29434 

29435 

29436 

29437 

29438 

29439 

29440 

29441 

29442 

29443 

29444 

29445 

29446 

29447 

29448 

29449 

29450 

29451 

29452 

29453 

29454 



=11100 
GET. PTE 



.-CHECK FOR COMPATIBILITY MODE 
;PSL ( CM) ? (3EN/PSL .MODE) 



;11100 

MCT/MEM.NOP, 
SC KC.FFF63, 
D PC, 
J7M.CM0XT 



0-0, 



=;END 



;11101 

MCT/MEM.NOP, 
D PC. LEFT, Q 0, 
SC KC.FFF63, 
J/W.TYPE,VA31-30? 

;11110 

MCT/MEM.NOP, 
D PC. LEFT, Q 0, 
Si KC.FFF6J, 
J/fl.TYPE,VA31-30? 

; 11111 

MCT/MEM.NOP, 
D PC. LEFT, Q_0, 
SZ KC.FFF63, 
J/R.TYPE,VA31-30? 



♦PSL(CM) ENTRY* 

• .' ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! J ! 

SET-UP ADDRESS IN D REG 

SO THAT IT CAN BE ZERO EXTENDED 

* NOT PSL(CM) ENTRY * 

! ! i ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 

START EXTRACTION OF VPN 

FROM VA t DECODE ADDR. 

SPACE TYPE. 

♦REDUNDANT ENTRY / NOT PSL(CM)* 

! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 



♦REDUNDANT ENTRY / NOT PSL(CM)* 

!»!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 



; COMPATIBILITY MODE ADDRESS ZERO EXTEND 
•A************************************* 



M.CMOXT: 



MCT/MEM.NOP, 
SC SC+1, 

pcEva dIoxtcuordj, 

D ALU, 
J7M.CM.MG 



i i i i 



DONOT ALLOW IPA RE-FILL CYCLES 
ZERO EXTEND 16 BIT VIRTUAL ADDR 
RETURN TO PO-SPACE FLOW 
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ZZ-ESOAA-124.0 ; MMFW .MIC C600.12043 Memory management 14-Jan-82 Fkhe 4 Frame 612 Seguence 767 
; P1W124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 766 
. MMFU .MIC C600. 12043 Memory management : FETCH PTE ROUTINE 

29455 .-DECODE ADDRESS TYPE; SYS, PO, OR P1 SPACE 

29456 

29457 =00111 ;VA<31-30>?(BEN/PSL. MODE) 

29458 

29459 M.TYPE: 



U 0447. 0D14.0038,F9F0,2DF0.0000,0E94 



U 044F. OD14.O038.F9F0.2DF0.0000.0E94 



U 0457. OD14,0038,F5F0.2DFO.OOOO,OE7B 



U 045F. OD14.0038.F1FO.2DFO.0000.OE7D 



U 0E7B. 001D.2008.01C0.0800.0000.0E7C 
U 0E7C, 0100.OD3C.95FO.2COO.0000.OFA3 

U 0E7D, 001D, 0000, 01C0, 0800,0000, 0E80 

U 0E80, 010O,OD3C,91F0,2CO0.OO0O,0rA3 



29460 

29461 

29462 

29463 

29464 

29465 

29466 

29467 

29468 

29469 

29470 

29471 

29472 

29473 

29474 

29475 M.CM.MG: 

29476 

29477 

29478 

29479 

29480 =;END 

29481 

29482 

29483 

29484 

29485 M.P1: 

29486 

29487 

29488 

29489 

29490 

29491 

29492 

29493 

29494 M.PO: 

29495 

29496 

29497 

29498 

29499 

29500 

29501 



;00111« 

RCCVA.REF3.PC. 

Q IDCSLR3, D DAL.SC. 

J7M.SYS 

; 01 1 1 1 

RCCVA.f? c F3.PC. 

Q JDCSLR3, D DAL.SC, 

J7M.SYS 

; 1 01 1 1 

RCCVA.REF3.PC. 

Q IDCP1LR3. D DAL.SC, 

J7M.P1 



;1111V 

RCCVA.REF3.PC, 

Q IDCP0LR3, D DAL.SC, 

J7M.P0 



*REDU»ANT SYS SPACE ADDRESS* 



*SYS SPACE ADDRESS* 

SAVE VA, RIGHT ADJUST VPN, 

AND GET SLR INTO Q REG 



*P1 SPACE ADDRESS* 

SAVE VIRTUAL ADDR OF REFERENCE 

RIGHT ADJUST VPN r GET P1LR 



*P0 SPACE ADDRESS* 

SAVE VA. RIGHT ADJUST VPN, 

I GET POLR INTO Q REG. 



.•FETCH PTE FOR P1 VIRTUAL ADDRESS SPACE 

*************************************** 



MCT/MEM.NOP. 
Q.Q-D-1 



Q IDCP1BR3, D D.LEFT2, 
J7M.PXLT, Q31? 



MCT/MEM.NOP, 
Q D-Q 



D D.LEFT2, 
Q IDCP0BR3, 
J7M.PXLT, Q31? 



SETUP TEST FOR LENGTH 

»i!! OONOT ALLOW IPA RE-FILL CYCLES !!!! 

VIOLATION 



SHIFT \(PN LEFT 2 (DREG), 

LOAD P1BR INTO Q-REG, 

& TEST FOR LENGTH VIOLATION 

SETUP TEST FOR LENGTH 

! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 

VIOLATION 

SHIFT VPN LEFT 2, 
LOAD POBR INTO Q REG.fc 
TEST FOR LENGTH VIOLATION 



H 12 

2Z-ES0AA-124.0 ; MMFU .MIC C600. 12043 Memory management 14-Jan-82 Fiche 4 Frame H12 Seguence 768 , , 

; P1U1 24. MCR 600.1204] MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 24 Page 7M 

; MMFW .MIC C600.12043 Memory management : FETCH PTE ROUTINE 

;TEST FOR LENGTH VIOLATION (BEN/SIGNS (Q31>> 



U 0FA3, 0818,003A.D980,0800,0000,0002 



U 0FA7, 081D,0O14.0180,0800,3E00,OE81 



U 0E81. 0001 ,003C. 0180. 01D0,3CO0,OE84 



U 0E84, 0000, 1D3C0180, 0800, 3C00,025C 



U 025C, 0000,003C.0180,4800,3C00,0E8A 



U 025D, 00O0,OO3C,0180,48O0,3C00,OE8A 



U 025E. 0000.003C,0180,4800,3COO,OE8A 



U 025F, 0000,003C, 0180, 0801, 0000,OE85 



29502 =011 
29503 

29504 M.PXLT: ;011 

29505 MCT/MEM.NOP, 

29506 D ICC. 93, 

29507 RETURN2 
29508 
29509 
29510 
29511 
29512 
29513 

29514 =;END 
29515 
29516 
29517 
29518 
29519 
29520 
29521 
29522 
29523 
29524 
29525 

29526 =11100 ;TEST FOR TB-MISS ONLY (BEN/TB.TEST) 
29527 

29528 M.PXTST: ;11100 

29529 DCLONG3 CACHE. NOCHK, 

29530 MSC/INH.CM.ADDR, 

29531 J/M.PXLD 
29532 
29533 
29534 
29535 
29536 
29537 
29538 
29539 
29540 
29541 
29542 

29543 .-INITIATE FETCH OF SPTE FOR PXPTE'S VIRTUAL ADDRESS 
29544 



MCT/MEM.NOP, 
DfcVA J>+Q, 
MSC/INH.CM.ADDR 



RCCPTE.VA3 D, 
TEST.TB.RCHK. 
MSC/INH.CM.ADDR 



MCT/MEM.NOP, 

MSC/INH.CM.ADDR, 

T8.TEST? 



; 11 101 

DCLONG3 CACHE. NOCHK, 

MSC/INH.CM.ADDR, 

J/M.PXLD 

.-11110 

DCLONG3 CACHE. NOCHK, 

MSC/INH.CM.ADDR, 

J/M.PXLD 



♦LENGTH VIOLATION FAULT* 

! I i ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 



*N0 LENGTH VIOLATION* 

Hi! DONOT ALLOW IPA RE-FILL CYCLES J!!! 

CALCULATE PX PTE VIRTUAL ADDR. 



***SET-UP TEST OF PXPTE'S*** 
VIRTUAL ADDRESS & SAVE IT 



***TEST PXPTE VIRTUAL ADDRESS*** 

!•»! DONOT ALLOW IPA RE-FILL CYCLES !!! 

ALSO INHIBIT CM ADDRESS FORMAT 



***TBUF HIT*** 

SPTE FOR PXPTE'S VIRTUAL 
ADDRESS IS RESIDENT. READ PXPTE 

♦•REDUNDANT, TBUF HIT*** 



REDUNDANT, TBUF HIT 



29545 
29546 
29547 
29548 =;END 



;11111 

MCT/MEM.NOP, 
PC VA 



***PXPTE NOT IN TBUF*** 

!!!! DONOT ALLOW IPA RE-FILL CYCLES 

PTE.VA TO BOTH PC & VA 
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ZZ-ESOAA-124.0 ; MMFU .MIC C600, 12043 Memory manag-ment H-Jan-82 Fiche 4 Frame 112 Seguence 769 

; P1W124.MCR 600-12043 MICR02 1L(03) K-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS1 24 Page 768 

; MMFU .MIC C600, 12043 Memory management : FETCH PTE ROUTINE 



U 0E85, 0834,0038,DDF8,0800,0084,6B78 
U 0B78, OD0O,OO3D,F9F0,2C00,0000,0E94 

U 0679, 0O0O,0O3C,018O,4800,3C00,0E8A 
U 0B7A, 0819,0030,0980,0800,0000,OB7B 

U 0B7B, 0819,0034, 61 80, 0800, 0000, 0E88 

U 0E88, OO1O.OO3A,O18O,0971 ,0200,0002 

U 0E8A, 0811,0034,01EO,0978,0000,OE8C 

U 0E8C, 0010,1038,0180,0971, 0200, 04AF 



U 04AF, OC10,003A,4180,3D68,0082,0001 
U 048F, 0000, 003C, 8080,0800, 0084, 6E8E 



MCT/fiEM.NOP, 
D PC.LEFT, QJ), 
St KC.FFF63 



Q IDCSLR3, D DAL.SC, 
C*LL, J/M.SY5 



;01- 

DCL0NG3_CACHE.N0CHK, 
MSC/INH.CM.ADDR, 
J/M.PXLD 



MCT/MEM.NOP, 



DJ>.OR.KC23* 



MCT/MEM.NOP, 
D_D.AND.KC.F3 



MCT/MEM.NOP, 
PCftVA RCCVA.REF3, 
RETURN 



START EXTRACTING VPN FROM PTE.VA 

!!»! OONOT ALLOW IPA RE-FILL CYCLES !!J! 

CLEAR PTE.VA<31> t Q-REG 

SET UP TO RIGHT ADJUST VPN 



29549 

29550 

29551 

29552 

29553 

29554 =00 

29555 

29556 

29557 

29558 

29559 

29560 

29561 

29562 

29563 

29564 

29565 

29566 

29567 

29568 

29569 

29570 

29571 

29572 

29573 

29574 

29575 

29576 

29577 

29578 M.PXLO: ; 

29579 Q D, 

29580 MCT/MEM.NOP, 

29581 D D.AND.RCCPTE.MASK3 
29582 

29583 ; 

29584 MCT/MEM.NOP, 

29585 PCfcVA RCCVA.REF3, 

29586 PTE.VAlID?, J/M.PXPTE 
29587 
29588 

29589 =01111 ;TEST IF PTE IN D-RE6ISTER IS VALID (BEN/TB.TEST<NOT PTE VALID» 
29590 

29591 M.PXPTE: 

29592 .-01111 ; *PXPTE IS OK* 

29593 IDCTBUF3 D, D Q, ; LOAD PXPTE INTO TRANSLATION 

29594 SC RCCSCTSV3, ; BUFFER AND RETURN TO 

29595 RETURN1 ; CALLING REOUTINE 
29596 

29597 ;11111 ; *PXPTE NOT VALID FAULT* 

29598 MCT/MEM.NOP. ; !!!! DONOT ALLOW IPA RE-rILL CYCLES !! 

29599 SC KC.1F3 ; SETUP TO SET VALID BIT FOR TEST 

29600 =;END 



SYS LENGTH REG TO Q I VPN TO D-REG 
RIGHT ADJUSTED; MERGE WITH SYS PTE 
FETCH ROUTINE-. 

***RETURN FROM SPTE FETCH ROUTINE*** 

FETCH PXPTE 

MERGE BACK INTO PXPTE FETCH ROUTINE 

***FAULT RETURN******* 

llll DONOT ALLOW IPA RE-FILL CYCLES !!'! 

UPDATE ERROR CODE TO INCLUDE 

PXPTE SPT REFERENCE 



llll DONOT ALLOW IPA RE-FILL CYCLES !!!! 
PXPTE REFERENCE, RESET USER ACCESS CK 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
RELOAD PC AND VA TO ENTRY CONTENTS 
FAULT RETURN TO CALLER 



OPGINAL PTE TO Q-REG 

!•!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 

MASK OUT MBZ BITS 

RESTORE VA REGISTER TO ORIGINAL 
•!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
CONTFNTS ft TEST PXPTE FOR 
VALIDITY, NOT NO-ACCESS,S 
MZB FIELD. 



J 12 
ZZ-ESOAA-124.0 ; MMFW .MIC C600. 12043 Memory management H-Jan-82 

; P1W124.MCR 600.12043 MICR02 1L(03) " " "~ * 

; MMFW .MIC C.600.12043 Memory management 



Fiche 4 Frame J12 Seguence 770 
H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA 0E. WCS124 Page 769 



FETCH PTE ROUTINE 



U 0E8E. 0801. 001 C,0180.0800,OOOO.OE90 
U 0E90. 0000.003C.4180.3COO.0000.OE91 
U 0E91. 0O0O.O03C,O180.O0O0,0O00,0E92 

U 0E92, OFOO,1D3C,0180,1000,0000.029D 

U 029D, 0000,1D3C,4180,3COO,0000,02DD 
U 029F, 0000,003C,4180,3COO,0000,OE93 

U 0E93, 0818,003A,7980,0800,0000,0002 



U 0E94, 0010,0000,01 CO,O80O,0O00,0E96 



U 0E96, 010O,OD3C,99F0,2C00,0O00,0FAB 



29601 

29602 

29603 

29604 

29605 

29606 

29607 

29608 

29609 

29610 

29611 

29612 

29613 

29614 

29615 

29616 =11101 .-BRANCH ON TRANS TEST<T8 MISS ♦ ACCESS VI0L> 

29617 

; 11101 

IDCT8UF3.D, 

TB.TEST?, J/M.ACHK.1 



MCT/MEM.NOP. 
D_D.0RN0T.MASK 

IDC78UF3J) 

TEST.TB.RCHK 



DO, 

TEST.TB.UCHK, 

TB.TEST? 



! » ! J DONOT ALLOW IPA RE-FILL CYCLES 
SET VALID BIT FOR TEST 



1 1 1 



PROT AT LEAST KERNAL R/W IN PTE (NE 0+1) 
WRITE BAD PTE INTO TBUF FOR ACCESS CHECK 



CHECK FOR READ ACCESS CHECK 



29618 

29619 

29620 

29621 

29622 

29623 

29624 

29625 

29626 

29627 

29628 

29629 

29630 

29631 

29632 

29633 

29634 

29635 

29636 

29637 M.SYS: 

29638 

29639 

29640 

29641 

29642 

29643 

29644 

29645 



SETUP FOR WRITE ACESS CHECK 
BRANCH ON READ ACCESS TEST 



NO READ ACCFSS VIOLATION 
CLEAR TBUF LOCATION 
TEST FOR WRITE VIOL 



;11111- 

IDCT8UF3_D 



MCT/MEM.NOP, 
D KC.303, 
RETURN2 



CLEAR TBt.'F LOCATION 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
NOTE BOTH READ AND WRITE VIOL POSSIBLE 
RETURN TO CALLER 



; FETCH PTE FOR SYSTEM VIRT JAL ADDRESS SPACE 

• ************************* ***************** 



MCT/MEM.NOP, 
Q.D-Q 



Q IDCSBR3, 
D D.LEFT2, 
J7M.SYSLT, Q31? 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 

SET-UP FOR LENGTH VIOLATION 

TEST 



SHIFT VPN LEFT 2, 
LOAD SBR INTO Q-REG, 
TEST FOR LENGTH VIOLATION 
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ZZ-ESOAA-124.0 ; MMFW .MIC C600, 12043 Memory management K-Jan-82 Fiche 4 Frame K12 
; P1U124.MCR 600-12043 MICR02 1LC03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, UCS1 
; MMFU .MIC [600.12043 Memory management : FETCH PTE ROUTINE 

;TEST FOR LENGTH VIOLATION (BEN/SIGNS(Q31>> 



U OFAB. 0818.003A,D980,0800,0000.0002 



Sequence 771 



Page 770 



U OFAF, 001D.0014,0180,09D8,3EOO,OE98 



U 0E98, 000O,003C,0180,C800,3C00,0E99 



U 0E99, 0811,0034,01E0,0978,3C00,0E9A 



U 0E9A, 0014, 1D38,0180, 0800, 3E00,04CF 



U 04CF. OC10.003A.4180.3D68.3C82.0001 
U 04DF. 0000.0D3C, 0180,0800.0000. 0F86 



•LENGTH VIOLATION* 

• • • ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 



♦PASSED LENGTH TEST* 

! ! J ! DONOT ALLOW IPA RE-FILL CYCLES J » ! ! 

CALCULATE SPTE PHYSICAL ADDRESS 

AND LOAD INTO VA ft RC<PTE.PA> 



29646 =011 
29647 

29648 M.SYSLT: ;011 

29649 MCT/MEM.NOP, 

29650 D ICC. 93. 

29651 RETURN2 
29652 
29653 

29654 ;111 

29655 MCT/MEM.NOP, 

29656 RCCPTE.PA3ftVA D+Q, 

29657 MSC/INH.CM.AD0R, 

29658 J/SYS.NXT 

29659 =;END 
29660 

29661 SYS.NXT: ; 

29662 DCLONG3.CACHE.P, 

29663 MSC/INH.CM.ADDR 
29664 
29665 
29666 
29667 
29668 
29669 
29670 
29671 
29672 
29673 
29674 
29675 
29676 
29677 

29678 =01111 ;TEST IF SPTE IN D-REGISTER IS VALID (8EN/TB.TEST<N0T PTE.VALID» 
29679 

29680 M.SPTE: 

29681 ; 01 1 1 1 

29682 IDCT8UF3 D, D Q, 

29683 MSC/INH.CM.ADDR, 

29684 SC RCCSC.SV3, 

29685 RETURN1 
29686 
29687 
29688 
29689 
29690 =;END 



Q D. 

MtT/MEM.NOP, 

D D.AND.RCCPTE.MASK3, 

MSC/INH.CM.ADDR 



MCT/MEM.NOP, 

VA PC, MSC/INH.CM.ADDR, 

J/fl.SPTE, PTE. VALID? 



;11111 

MCT/MEM.NOP, 
D31? 



FETCH SPTE INTO D-REGISTER 
ft INHIBIT CM ADDRESS FORMAT 



ORIGINAL PTE TO Q-REG 

• ! J ! DONOT ALLOW IPA RE-FILL CYCLES ! I ! ! 

MASK OUT MBZ BITS 



•!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 

RESTORE SVA INTO VA ft 

TEST SPTE FOR VALIDITY, 

NOT NO ACCESS, AND MBZ FIELD. 



*SPTE VALID* 

LOAD SPTE INTO TBUF 



*SPTE INVALID* 

!! !! DONOT ALLOW IPA RE-FILL CYCLES !!!! 



ZZ-ESOAA-124.0 ; MMFW .MIC [600,12043 
; P1W124.MCR 600-12043 MICR02 1L 

; MMFW .MIC C600. 12043 Memory management 



U 0FB6, OFOO,003C,11EO,0800,0084.6E9B 



U 0FB7, 0818,003A,0180,0800,0000,0002 



L 12 
Memory management H-Jan-82 



Seguence 772 
MKR02 1L(03> 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPU 0E, WCS124 



U 0E9B. 0D00,003C. 8080,0800,0084, 6E9C 



U 0E9C, 0801,2D1C,0180,0800,3COO,OFBD 



U 0FBD, 0818,003A,0180,0800,0000,0002 

U 0FBF, 0000,003C,4180,3COO,3COO,OE9D 

U 0E90, O00O,O03C,O18O,0OO0,3C0O,0EA0 

U OEAO, 0F00, 1D3C, 0180, 1000, 3C00,02BD 



29691 =110 

29692 

29693 

29694 

29695 

29696 

29697 

29698 

29699 

29700 

29701 

29702 

29703 =;END 

29704 

29705 M.ACHKS: 

29706 

29707 

29708 

29709 

29710 

29711 

29712 

29713 

29714 

29715 

29716 

29717 =101 

29718 

29719 

29720 

29721 

29722 

29723 

29724 

29725 

29726 

29727 

29728 

29729 

29730 

29731 

29732 

29733 

29734 

29735 

29736 



Fiche 4 Frame L12 
/AX1 1/780 Micr 
FETCH PTE ROUTINE 

.-CHECK TO SEE IF PXPTE IS VALID (BEN/SIGNS (D3D) 
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;11< 

MCT/MEM.NOP, 

SC KC.O, D.O, 

J7M.ACHKS 

;111- 

MCT/MEM.NOP, 
D KC.83. 
RETURN2 



MCT/MEM.NOP, 

SCK_.1F3, 

D_0AL.SC 



MCT/MEM.NOP, 
DQ.ORNOT.MASK. 
M5C/INH.CM.ADDR, 
D.NE.O? 



***PTE NOT VAL1»>*** 

• .' J ! DONOT ALLOW IPA RE-FILL CYCLES ! ! * ! 
START SETUP FOR TEST OF AT LEAST 'X R/W 
PTE TO Q-REG 



***ACCESS VIOLATION ON PTE*** 

llll DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 

D(03) SET TO NOTE ACCESS 

VIOLATION FOR EXCEPTION ROUTINE 



! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 
SETUP TO SET VALID BIT FOR TEST 
SHIFT IN PROT<03:01> FOR KERN R/W CHK 



! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 
SET VALID BIT FOR TEST 



TEST FOR KERN R/W ACCESS 
.-BRANCH ON DREG NOT EQUAL TO ZERO 



;101- 
MCT/MEM.NOP, 
DKC.83, 
R.TURN2 

;11> 



IDCTBUF3D, 
MSC/INH.tM.ADDR 



TEST.T8.RCHK, 
MSC/INH.CM.ADDR 



DO, 

MSC/INH.CM.ADDR, 
TEST.TB.WCHK, 
TB.TEST? 



!!!! DONOT ALLOW IPA RE-FILL CYCLES !!!! 
FLAG AN ACCESS VIOLATION 
RETURN TO CALLER 

PROT AT LEAST KERNAL R/W IN PTE(NE 0+1) 
WRITE BAD PTE INTO TBUF FOR ACCESS CHECK 



CHECK FOR READ ACCESS CHE' 



SETUP FOR WRITE ACESS CHECK 
BRANCH ON READ ACCESS TEST 



ZZ-ESOAA-124.0 ; MMFW 
P1W124.MCR 600.12043 
MMFW .MIC C600.1204] 



U 02BD, 0000,1 D3C,418O,3C0O,3C00,02DD 



U 02BF, 0000,003C.4180,3COO,3COO,OEA1 



U 0EA1. 0818,003A,7980.0800,0000,C002 



.MIC [600,12043 

MICR02 11(03) 
Memory management 



H 12 
Memory management 14-Jan-82 Fiche 4 Frame M12 Seguence 773 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 
: FETCH PTE ROUTINE 



772 



U 02DD, 0000,003E, 0180,0800,0000,0002 



U 02DF, 0818,003A,7580.0800,0000,0002 



29737 

29738 

29739 

29740 

29741 

29742 

29743 

29744 

29745 

29746 

29747 

29748 

29749 

29750 

29751 

29752 

29753 

29754 

29755 

29756 

29757 

29758 

29759 

29760 

29761 

29762 

29763 



=11101 .-BRANCH ON TRANS TESKTB MISS + ACCESS VI0L> 



;1110V 
IDCTBUF3 D, 
MSC/lNH.tM.ADDR, 
TB.TEST?, J/M.ACHK.1 

;11111- 
IDCTBUF3 D. 
MSC/INH.CM.ADDR 



MCT/MEM.NOP. 
D KC.303, 
RETURN2 



=11101 
M.ACHK. 



NO READ ACCESS VIOLATION 
CLEAR TBUF LOCATION 

TEST FOR WRITE VIOL 



CLEAR TBUF LOCATION 



! ! ! ! DONOT ALLOW IPA RE-FILL CYCLES ! ! ! ! 
NOTE BOTH READ AND WRITE VIOL POSSIBLE 
RETURN TO CALLER 



.-BRANCH ON TRANS TEST<TB MISS ♦ ACCESS VIOL> 



;11101 

MCT/MEM.NOP, 
RETURN2 

;11111 

MCT/MEM.NOP, 
D KC.203, 
RPTURN2 



NO WRITE ACCESS VIOLATION 

!«!! DONOT ALLOW IPA RE-FILL CYCLES 

RETURN TO CALLER 

WRITE ACCESS VIOL POSSIBLE 

! ! I ! DONOT ALLOW IPA RE-FILL CYCLES 

NOTE ACCESS VIOL POSSIBLE 

RETURN TO CALLEfc 



1 1 i 



iiit 






ZZ-ES0AA-124.C ; MMFW 
P1W124.MCR 600-1 2043 
MMFW .MIC C600,12043 
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29764 

29765 

29766 

29767 

29768 

29769 

29770 

29771 

29772 

29773 

29774 

29775 

29776 

29777 

29778 

29779 

29780 

29781 

29782 

29;'83 

29784 

29785 

29786 

29787 

29788 

2*789 

29790 

29791 

29792 

29793 

29794 

29795 

29796 

29797 

29798 

29799 

29800 

29801 

29802 

29803 

29804 

29805 

29806 

29&07 

29808 

29809 

29810 

29811 

29812 

29813 

298H 



.70C 



Memory management 



MEMORY ANAGEMENT FAULT HANDLING ROUTINE' ' 



* 

•MEMORY MANAGEMENT FAULT HANDLING ROUTINE * 

* 

;THIS ROUTINE IS USED PROCESS PROTECTION VIOLATIONS, LENGTH VIOLATIONS, 
;AND PTE NOT VALID EXCEPTIONS (SEE VAX SRM CHAPTERS 586 FOR 
; DETAILS) 

.•ROUTINE EN TRIES ft INPUT REQUIREMENTS 

# 

1) "J/M.FLT, CLAST.REF3?" , (NORMAL ENTRY) 

THIS ENTRY IS USED ONLY BY MEMORY MANAGEMENT 
ROUTINES AND EXPECTS D,Q,SC,LC,PC,VA,fcVA.REF 
TO BE SAVED IN EITHER RC OR ID REGISTERS. EXCEPTION TYPE 
NOTED IN D.REG (D<0>=LENGTH CHECK, D<1>=PTE FAULT, 
D<3>=ACCE5S VIOL). ALSO SET NESTED ERROR FLAG 

2) "J/M.FLT. LC" , (LC NOT SAVED ENTRY) 

SAME AS 1) ABOVE EXCEPT LC HAS NOT BEEN SAVED 

3) "J/M.FLT.PR8" 

SAME AS 1) ABOVE EXCEPT TYPE OF REFERENCE NOTED 
IN D.REG <2> (D<2>=URITE OR MODIFY INTENT) 

4) "J/FFD.RTN", (FIRST PART DONE ENTRY) 

THIS ENTRY IS USED BY FIRST PART DONE SETUP ROUTINES AFTER 

THEY HAVE SET-UP TO TAKE THE MEMORY MANAGEMENT 

FAULT. THIS ENTRY EXPECTS THAT RCCVA.REFD AND 

RCCPTE.VAJ ARE TO BE UNCHANGED 6V THE FPD SETUP 

ROUTINE. ON ENTRY TO THIS POINT, ALL INFO NEEDED TO 

RESTART THE FAULTED INSTRUCTION MUST HAVE BEEN 

SAVED IN THE GENERAL REGISTER SET AND THE PC BACKED-UP. 

5) 'KETURN1", (RETURN FROM EXCEPTION SET-UP ROUTINE 

CALLED BY THIS ROUTINE) 

THE EXCEPTION SET-UP ROUTINE WILL RETURN TO THIS ROUTINE 

TO PUSH THE FAULT PARAMETERS ONTO THE 

STACK. THE EXCEPTION SET-UP ROUTINE IS EXPECTED 

TO HAVE SET-UP THE PROPER STACK POINTER IN RK FOR 

THIS ROUTINE TO USE. THE EXCEPTION SETUP ROUTINE 

MUST NOT CHANGE RC CVA.REF3 AND RCCPTE.VAJ. 



ZZ-ESOAA-124.0 ; MMFW 
; P1W124.MCR 600.12043 
; MMFW .MIC C600J2043 



.MIC C600.12043 

MICR02 1L(03) 
Memory management 



Memory management 



B 13 
K-Jan-82 



Fiche 4 Frame B13 



Sequence 775 



U 0EA2, 0010,1 138, 0180, F9C0,0000,0D7C 



U 0D7C, 0059, 0034,65CO,F800, 0000, 0EA8 



U 0D7D, 0819,0030,1 180, F800, 0000, 0EA3 



U 0D7E, 0819,0030,1 180, F 800, 0000, 0E A3 



29815 

29816 

29817 

29818 

29819 

29820 

29821 

29822 

29823 

29824 

29825 

29826 

29827 

29828 

29829 

?9830 

>9831 

.?9832 

t *9833 

2*834 

29835 

29836 

29837 

29838 

29839 

29840 

29841 

29842 

29843 

29844 

29845 

29846 

29847 

29848 

29849 

29850 

29851 

29852 

29853 

29854 

29855 

29856 

29857 

29858 

29859 

29860 

29861 

29862 

29863 



14-ian-82" 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 
MEMORY MANAGEMENT FAULT HANDLING ROUTINE 

;R0UTINE EXITS 

* 

1) * RETURN 1 (IDCFPDAJ ON TOP OF USTACK)", 

THIS ROUTINE EXITS TO THE SPECIFIED FPD SETUP ROUTINE 
ON WRITE REFERENCES IF PSL(FPD)=1 . WORKING REGISTERS ARE 
AS THEY WERE WHEN THE MEMORY REFERENCE WAS 
; TRAPPED. USTACK IS NOT RESTORED TO MICRO ADDRESS SAVED 
ON THE MICRO-TRAP. 

2) 'ttETURN 2 (IDCFPDA3 ON TOP OF USTACK)" 
SAME AS 1) ABOVE EXCEPT USED ON READ REFERENCES 

3) 'tALL, J/EXCPTN" (CALL OF EXCEPTION SET-UP ROUTINE) 

THIS CALL IS USED TO ACTIVATE THE EXCEPTION SETUP 
ROUTINE TO SET-UP THE EXCEPTION, AND AFTER 
COMPLETING SAME TO RETURN TO THIS ROUTINE. SEE 
5)UNDER RETURN ENTRIES ABOVE FOR EXPECTED STATE 
ON RETURN TO THIS ROUTINE. 
THIS ROUTINE LEAVES THE PROPER EXCEPTION 
VECTOR IN THE D.REGISTER (20 OR 24) . 

4) J/EH.FAULT IF EFP FLAG IS SET 

RETURN TO ERROR HANDLING ROUTINE WHICH CALLED THIS 
ROUTINE TO PROCESS AN ERROR FAULT. 
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M.FLT.LC 

=1100 
M.FLT: 



RCL1C.SV3J.C, 
LAST.REF? 



SAVE ENTRY CONTENTS OF LC RG 

WAS LAST REFERENCE A WRITE/MODIFY? 



.-BRANCH ON LAST TRAPPED MEMORY REFERENCE 



;1100 

Q D . AND. KC. 103. RIGHT, 
J7M.FLT.B 

6 D.OR.KC.43, 
J7M.FLT.A 

;1110 

D D.OR.KC.43, 
J7M.FLT.A 



*** READ/RD CHECK *** 
OR IN RD ACCESS FUG 



** INTERLOCKED READ ** 

SET MODIFY INTENT BIT IN PARAMETER 



*** READ/WRITE CHECK *** 

SET MODIFY INTENT BIT IN PARAMETER 



C 13 
ZZ-ESOAA-124.0 ; MMFW .MIC C60O.12O4J Memory management 14-Jan-82 Fiche 4 Frame C13 

; P1W124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE. WCS1 

; MMFU .MIC C600.12043 Memory management : MEMORY MANAGEMENT FAUL? HANDLING ROUTINE 



Seguence 776 
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U 007F. 0819.0030.1 180.F800.0000.0EA3 

U 0EA3. 0099,0034. 75CO.F800.0000.0EA8 
U 0EA8. 081D.0030.01SO.F9DO.0000.OEA9 

U 0EA9. 0000. 1C3C.»>8.F800,0084. 6278 

U 027B. OD00.003C.0180.F800.0000.0EAC 
U 027F, 0000.003C.85F0.2C00.0000.0918 
U OEAC. 0819.0030.0580.F800.0000.0F18 

U 0918. OC00.113D.0180.F800.0000.0D87 
U 091 A, 0000.003C.3DFO.2COO.0000.OE8C 



;1111 

D D.OR.KC.43. 
J7M.FLT.A 



*** WRITE REFERENCE *** 

SET MODIFY INTENT BIT IN PARAMETER 



29864 
29865 
29866 
29867 
29868 
29869 

29870 M.FLT.A:; 

29871 Q D.AND.KC.203.RIGHT2 
29872 

29873 M.FLT.8:; 

29874 *'.U, 

29875 Rl 3 TE.VA3 D.OR.Q 
29876 
29877 

29878 M.FLT.PR8: ; 

29879 SC JCC.83, 

29880 Q 0. 

29881 CONSOLE. MODE? 
29882 

29883 =11011 ;TEST FOR FAULT CAUSED BY CONSOLE MODE (8EN/PSL.M0DE) 
29884 

29885 ;11011 

29886 D DAL.SC, 

29887 J7M.FLT.01 
29888 

29889 ; 111 11 

29890 Q IDCFPDA3, 

29891 J7M.FLT.02 
29892 

29893 M. FLT . 01 : ; 

29894 D D.OR.KC.13. 

29895 J/M.CNSL 
29896 

29897 =0* .-SETUP CALL CONSTRAINT BLOCK 
29898 

29899 M . F L T . 02 ; * A*-— —-■—--—————----— — • 

29900 ' 6'q, ; FPD SETUP ROUTINE ADDRESS TO D REG 

29901 CAlL, FPD?. J/M.FLT.2A ; IS PSL(FPD) SET ? 
29902 

29903 ;1* ; * RETURN FROM FPD-SET-UP I BACK UP REGS * 

29904 Q IDCPSLJ, ; GET PSL TO RESET TP BIT 

29905 J7M.FLT.08 

29906 =;END 



OR IN UR ACCESS BIT 



PARA TO D-REG FOR CONSOLE 
SAVE EXCEPTION PARA. 



*»*SPECIAL ENTRY FOP PRB *** 
SETUP TO SHIFT FAULT PARA LEFT 8 
CLEAR OUT Q FOR SHIFT 
CONSOLE MODE ? 



*** EXIT-TO-CONSOLE CODE *** 
SHIFT FAULT PARA LEFT 8 



*** NOT CONSOLE MODE *** 

LOAD ADBRESS OF FPD SET-UP ROUTINE 



SET ERROR CODE FOR MEMORY MANAGEMENT FAULT 
GO TO CONSOLE MICRO-CODE 



ZZ-ESOAA-124.0 ; MMFW .MIC C600.12043 
; P1W124.MCR 600-1 2043 MICR02 1L 

; MMFW .MIC C600, 12043 Memory management 



U 0087, 0000,003C,8180,3COO,0000,OEAD 
U 0D8F, 0000,153C,0180,F800,0000,ODA7 

U OEAD, 0010,0038,0180,F961,0200,OEBO 
U OEBO, 0O10,0038,0180,F948,O200,0EB1 
U 0EB1, 0010,1 138,B9F0,2D68,O082,0D9C 



D 13 
Memory management 14-Jan-82 



MICR02" 1L(03) i4-Jan-82"" 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 



U 0D9C, 0C00,003E,BDF 0,2040,0000, 0002 



U OD90, 0C0O,OO3E,BDF0,2D40, 0000, 0002 



U 0D9E, 0C00,003E,8DF 0,2040,0000, 0002 



U 0D9F, 0C00,003E,BDF 0,2040, 0000, 0001 



Fiche 4 Frame D13 
ocode : P( 
: MEMORY MANAGEMENT FAULT HANDLING ROUTINE 

.-TEST FOR PSL(FPD) SET (8EN/LAST.REF) 
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*** PSL (FPD) SET *** 

PUT FPD SETUP ROUTINES ADOR ON STACK 



29907 =0111 
29908 

29909 M.FLT.2A: 

29910 ;0111 

29911 IDCUSTACIGJ), 

29912 J/M.FLT.04 

29913 M.FLT.03: 

29914 ;1111 ; *** PSL (FPD) NOT SET *** 

29915 RLOG.EMPTY?,J/BAKUP.RGS ; GO BACK-UP PC & GENERAL REGS 
29916 

29917 

29918 M.FLT.04:; 



29919 

2992C 

29921 

29922 

29923 

29924 

29925 

29926 

29927 

29928 

29929 

29930 

29931 

29932 =1100 

29933 

29934 

29935 

29936 

29937 

29938 

29939 

29940 

29941 

29942 

29943 

29944 

29945 

29946 

29947 

29948 

29949 

29950 

29951 

29952 

29953 

29954 

29955 

29956 =;END 



PC8VA.RCCPC.SV3 



VA RCCVA.SV3 



Q IDCD.SV3, 
Si RCCSC.SV3, 
LA5T.REF? 



;1100 

DJ>, 

Q IDCQ.SV3, 

it RCCLC.SV3, 

RETURN2 

Q IDC0.SV3, 
Lt RCCLC.SV3, 
RETURN2 



;1110 

Q IDCQ.SV3, 
Lt RCCLC.SVJ, 
RETURN2 



;1111 

D_Q, 

Q IDCQ.SV3, 

Lt RCCLC.SV3. 

RETURN1 



RESTORE PC TO ENTRY CONTENTS AND LEAVE 
NESTED ERR 'ION" ' 



TRAPPED VIRTUAL ADDR TO VA REG 



ENTRY CONTENTS OF D TO Q 
RESTORE ENTRY CONTENTS OF SC 
WAS TRAPPED REFERENCE A WRITE? 



*** READ REFERENCE *** 

RESTORE D REG TO ENTRY CONTENTS 

RESTORE Q REG 

RESTORE Lt REG 

READ ENTRY"INTO FPD ROUTINE 

*** READ REFERENCE *** 
(REDUNDANT) 



*** READ REFERENCE *** 
(REDUNDANT) 



*** WRITE REFERENCE *** 

RESTORE D REG "0 ENTRY CONTENTS 

RESTORE CfREG 

RESTORE Lt REG 

WRITE ENTRY INTO FPD ROUTINE 



ZZ-ESOAA-124.0 ; MMFW 
P1W124.MCR 600.12043 
MMFW .MIC C600.120A3 



.MIC [600.12043 Memory management 14-Jan-82 Fiche 4 Frame E13 Seguence 778 
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777 



29957 .TOC 

29958 

29959 

29960 
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29962 

29963 
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29977 
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29979 
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29983 
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29987 

29988 
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29991 

29992 

29993 
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29995 

29996 

29997 
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29999 



Memory management 
DESCRIPTION: 



BACK-UP GENERAL REGS AND PC 



THIS ROUTINE IS USED TO BACK-UP THE GENERAL REGISTERS AND 

PC ON MEMORY MANAGEMENT, SPECIFIER, OPERAND, AND ERROR FAULTS. 



******************************************************* 

NOTE 

THIS ROUTINE SHOULD NEVER BE PASSED THRU 
TWICE. RLOG IS WRAPPED AROUND TO *F' 
WHICH WILL CAUSE UNPREDICTABLE BACKING-UP 
OF THE GENERAL REGISTERS. 

ALSO THE BACKING-UP OF THE PC MUST OCCUR 
AFTER BACKING-UP OF THE REGISTERS BECAUSE: 
IF RLOG IS EMPTY, THE ABOVE PROBLEM MAY OCCUR. 
IF IT IS NOT EMPTY, A BACK-UP VALUE WILL BE LOST 



******************************************************** 
CALLING SEQUENCES: 



1) "CALL, RLOG.EMPTY?, J/BAKUP.REGS" 

THIS ENTRY USED TO BACK-UP GENERAL REGS AND PC 

2) "CALL, J/BAKUP.PC" 

THIS ENTRY IS USED WHEN ONLY THE PC IS TO BE 

BACKED UP. THE CURRENT VALUE OF THE PC MUST BE IN Q-REG. 

INPUT REQUIREMENTS: 

CONTENTS OF SC. D, Q, LAB REGISTERS ARE DESTROYED BY THIS ROUTINE. 
ALSO ON ENTRY, 2) ABOVE CURRENT VALUE OF PC MUST BE IN Q-REG. 

OUTPUTS: PC-DELTA LEFT IN D-REG (ZERO-EXTENDED AND RIGHT ADJUSTED) 



RETURN TO CALLER: 



•RETURN2" 



F 13 
ZZ-ESOAA-124.0 ; MMFW .MIC r.600,1204.7 Memory management 14-Jan-82 Fiche 4 Frame F13 
; P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11//80 Microcode : PCS 01. FPLA 0E, WCS1 
; MMFW .MIC C600. 12043 Memory management : BACK-UP GENERAL REGS AND PC 

;TEST RLOG STACK TO SEE IF IT IS EMPTY 



Sequence 779 
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U 0DA7, 0800.0038.7180.F800.1C84.6EB2 
U ODAF. 0010.0038,01 CO.F 960, 0000. 0EB8 

U 0EB2. OD41,003C.01CO,F800.0000,OEB4 

U 0EB4. 0O02.603C.F1C0,F800,0084,6E85 
U 0EB5, OD01,003C,0180,F800.0082.0EB6 

U 0EB6, 081B,8024,6D80,F868,0000,OFC3 



U 0FC3, 001 C, 3514, 0180.F8E8.0000.0DA7 

U 0FC7, 001C, 3500,0180, F8E8. 0000, 0DA7 

U 0EB8, 0801 ,2000,01 80,F80O,1C0O,0EB9 
U 0EB9, 0803,803C,0180,F800,0000,OEBA 

U OEBA, 001D,2002,0180,F801,0?00,0002 



30000 =0111 
30001 

30002 BAKUP.RGS:;0111 

30003 SC KC.FFF83, 

30004 D RLOG, 

30005 J7M.FLT.06 
30006 

30007 ;1111 

30008 Q RCCPC.SV3, 

30009 J7M.FLT.07 

30010 =;END 
30011 
30012 
30013 M.FLT.06:; 



Q D. RIGHT, 
D_DAL.SC 



Q Q.SXTCUORD3, 
St KC.FFFC3 



SC D. 
D_0AL.SC 



30014 

30015 

30016 

30017 

30018 

30019 

30020 

30021 

30022 

30023 

30024 

30025 

30026 

30027 

30028 

30029 

30030 

30031 

30032 =011 

30033 

30034 

30035 

30036 

30037 

30038 

30039 

30040 

30041 

30042 BAKUP.PC: 

30043 M.FLT.07:; 

30044 D Q-PCSV 
30045 

30046 ; 

30047 D D.0XTCBYTE3 
30048 

30049 ; 

30050 PC6VA Q-D, 

30051 RETURFJ2 



*** BACKUP REG NOTED BY RLOG *** 
SET UP FOR D-REG SHIFT RIGHT OF 8 
RLOG ft PCSV TO D_REG 



*** RLOG STACK EMPTY *** 
CURRENT PC VALUE TO Q REG ft 
GO TO CODE TO BACK-UP THE PC 



*** BACKUP REG NOTED BY RLOG *** 
ALIGN ADD/SUB BIT INTO Q<15> 
SHIFT PCSV OUT OF D REG 



SIGN EXTEND Q<15> TO Q<31> TO TEST 
SETUP FOR D_REG RT 4 SHIFT 



RA ADDRESS TO SC 
SHIFT OUT RA ADDRESS 



D D.0XTCBYTE3.ANDNOT.KC.FFF03, 

Ufe R(SC), 

Q317 



SETUP VALUE TO MODIFY RA CSC) 

RA(SC) TO LA REG 

ADD VALUE TO RA (SC) ? 



;IS VALUE TO BE ADDED TO LA ? (BEN/SIGNS (Q3D) 

-; *** YES, ADD IT IN *** 



;011 

R(SC) LA+D, 

rlog. Empty? ,j/bakup.rgs 

R(SC) LA-D, 
RLOG.PMPTY? , J/BAKUP.RGS 



GO SEE IF THERE ARE MORE TO BACK-UP 

*** NO, SUBTRACT IT *** 

60 SEE IF THERE ARE MORE TO BACK-UP 



*** CODE TO BACK-UP PC *** 
GET AMOUNT TO BACK-UP PC 



ZERO EXTEND PC DELTA 
BACK-UP PC TO INSTR'S OP-CODE 



ZZ-ESOAA-124.0 ; MMFW .MIC C600.12043 



; P1W124.MCR 600.12043 
; MMFW .MIC C600. 12043 



6 13 
Memory management 14-Jan-82 



Fiche 4 Frame 613 



MKR02 1L(03) H-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 
Memory management : BACK-UP GENERAL RE6S AND PC 



Sequence 780 



Page 779 



U OEBB, 0000,003E.0180,F800,0000,0002 
U OEBC, 0000,003C,5180,F800,0084,6EBE 
U OEBE, 0801,2034,0180,F800,0000,OECO 
U OECO, 0000,003C,3D80,3COO,0000,OEC1 
U 0EC1, OO0O,O03C,6DF0,2C0O,OO0O.0EC2 
U 0EC2, 0000,003C,B980,F800,0084,6EC3 

U 0EC3, 0001,2024,0180,FSOO,0010.0EC8 

U 0EC8, 0810,0138,01 80.F950,0000,08E8 

U 08E8, OO0O,003C, 0180, F800, 0000. 091E 

U 08E9, 001 9,1 934, 5D80,F9B8. 0000, 0DB7 



U 0087, 0018,0038,E980.F980,0000,OEC9 
U ODBF, 0018, 0038, 7580, F 980, 0000, 0EC9 

U 0EC9, 0810, 0038, 0180,F970,0000.08EC 



30052 FPD . RTN : ; 

30053 RETURN2 
30054 

30055 M.FLT.08:; 
30056 
30057 
30058 
30059 



SCJCC.1E3 

D_Q.AND.MASK 

IDCPSL3J) 

Q.IDCFAULT3 

SCJCC.193 



30060 

30061 

30062 

30063 

30064 

30065 

30066 

30067 

30068 

30069 

30070 

30071 

30072 

30073 

30074 

30075 

30076 

30077 

30078 =0 

30079 

30080 

30081 

30082 

30083 

30084 

30085 

30086 

30087 

30088 =0111 ; CHECK TO SEE IF ACCESS VIOL FLAG IS SET (8EN/D3-0) 



ALU C.ANDNOT.MASK, 
CLK7UBCC 



D RCCPTE.VA3, 
Z? 

.• BRANCH ON ALU.ZCBEN/Z) 

J/EH.FAULT 

RCCT73 D.AND.KC. 73. 
D3? 



SETUP MASK TO RESET TP BIT 

RESET TP BIT 

PSL UPDATE 

GET SBI FAULT REGISTER 

SETUP MASK BIT TO TEST "EFP" 

TEST # EFP"BIT 



2ND PARA. TO D-REG 
WAS "EFP" SET? 



*** YES, EXIT TO ERROR HANDLING *** 



RESET ACCESS VIOL FLAG 
WAS IT SET ? 



30089 
30090 
30091 
30092 
30093 
30094 
30095 
30096 
30097 

30098 M.FLT.09: 

30099 ; 

30100 D RCCVA.REF3 



,0111 

RCCT03 KC.243. 
J/M.FLT.09 

;1111 

RCCT03 JCC.203 



*** NO, PTE NOT VALID *** 
EXCEPTION VECTOR TO TO 



. *** YES. ACCESS VIOLATION *** 

; EXCEPTION VECTOR TO TO 



6ET FAULTING VIRTUAL ADDRESS 



H 13 

ZZ-ESOAA-124.0 ; IWW .MIC C600.1204J Memory management 14-Jan-82 Fiche 4 Frame H13 Seguence 781 

; P1W1 24. MCR 600, 12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 780 

; MMFU .MIC C600.12043 Memory management : BACK-UP GENERAL REGS AND PC 



U 08EC, 0001,003D,0180,F980.0000,ODE5 
U 08ED, 0810,0038.0180.F930.0000,OECA 

U OECA, 0018,0000,1 180,FAFO,0200,OECB 

U OECB, 0000,003C ,0180,3270.0000,OECC 
U OECC, 0810.0038.01 80,F938.0000,OECE 

U OECE. 0018.0000. 1180, FAF0.0200,002A 



30101 =0 

30102 

30103 

30104 

30105 

30106 

30107 

30108 

30109 =;END 

30110 

30111 

30112 

30113 

30114 

30115 

30116 

30117 

30118 

30119 

30120 

30121 

30122 

30123 

30124 

30125 .LIST 



.•CALL CONSTRANT BLOCK 



RCCT63 D. 
CALL. J/EXCPTN 



;1« 
D.RCCT63 



RCSP3&VA.LA-KC.4J 

CACHE DL10NGD, 
LAB.RrSP3 

6_RCCT7J 



RCSPJ6VA LA-KC.O, 
J/EXCPT2 



*** CALL EXCEPTION SET-UP RNT *** 
SAVE FAULTING VA IN 'T6' 



*** RETURN ***(RACSP3 IN LA) 
GET FAULTING VIRTUAL ADDR. 



DECREMENT STACK POINTER 
PUSH FAULTED VIRTUAL ADDR 

GET 2ND PARAMETER 



DECREMENT STACK POINTER 

JMP BACK TO IftE ROUTINE & PUSH LAST PARA. 



;Re-enable full listing 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600.12043 ERCODE.MIC 
; P1W124.MCR 600-120AD MICR02 1L(03) 14-Jan-82 
; ERCODE.MIC C600,1204D ERCODE.MIC 



.NOBIN 
.TOC 



30130 
30131 
30132 
30133 ; 00 
30134 



30126 
30127 
30128 
30129 



.TOC 
.TOC 



I 13 
14-Jan-82 Fiche 4 Frame 113 Sequence 782 
15:30:16 VAXH/780 Microcode : PCS 01, FPLA OE, WCS124 Page 

' ERCODE.MIC" 
'Revision 0.3" 
P. R. Guilbault 



781 



Revision History* 
Start of history 



; 301 35 
; 301 36 



.BIN 
.NOLIST 



.-Disable listing of PCS code for quickie assemblies 



ZZ-ESOAA-124.0 ; ERCODE.MK C600, 12043 
; P1W124.MCR 600.12043 MICR02 1L(03) 
ERCODE.MK C600. 12043 Error handling 



J 13 
Error handling 14-Jan-82 Fiche 4 Frame J13 Seguence 783 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 
: IB.ERR - IBUF error routine 



782 



U 0B80, 10OO,003D,8980,3C00,00O0,OED0 
U 0881, 000O^05C,0180,F80O,00O0,0D8F 
U 0882, 0000,003C,0180.F800,0000,OD8F 



30137 

30138 

30139 

30140 

30141 

30142 

30143 

30144 

30145 

30146 

30147 

301 <*8 

30149 

30150 

30151 

30152 

30153 

30154 

30155 

30156 

30157 

30158 

30159 

30160 

30161 

30162 

30163 

30164 

30165 

30166 

30167 

30168 

30169 

30170 

30171 

30172 

30173 

30174 

30175 

30176 

30177 

30178 

30179 

30180 

30181 

30182 

30183 



.TOC 



Error handling 



IB.ERR - IBUF error routine' 



************************ 

* • 

* IBUF ERROR ROUTINE * 

* * 
************************ 

THIS ROUTINE CHECKS FOR THE FOLLOWING CONDITIONS THAT CAN OCCUR 
ON I-BUFFER MEMORY REFERENCES AND TRANSFERS CONTROL 
TO THE ROUTINE THAT HANDLES THE DETECTED CONDITION ON 
MICRO-TRAPS. 

A) TBUF PARITY ERROR 

B) PROTECTION VIOLATION 

C) RDS ERROR 

D) SBI READ TIMEOUT OR S8I ERROR CONFIRMATION 

ALL THESE CONDITIONS ARE FAULTED AND ALL INSTRUCTIONS FAULTED 
ARE RETRYABLE 



THIS MICRO-CODE IS ACTIVATED WHEN ONE OF THE ABOVE MACHINE CHECKS 
OCCUR ON A I-BUFFER MEMORY REFERENCE. 

THE IRD FIRMWARE TRANSFERS TO THE ENTRY TO THIS ROUTINE, 
"IB-ERR", WHEN IT DETECTS THAT ONE OF THE ABOVE 
CONDITIONS IS PENDING 



=00 
IB.ERR: 



END 



; CALL CONSTRAINT BLOCK 

STOP. IB, ; 

IDCD.SV3 D, 
CALL, J7EH.IBUF1 

J/M.FLT.03 ; 

. 10 ; 

J/M.FLT.03 



SAVE D-REG 

PUSH RETURN ADDR TO SAVE 



MERGE BACK INTO NORMAL FLOW 
MERGE BACK INTO NORMAL FLOW 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600.12043 
; P1U124.MCR 600-1 2043 MICR02 1L 
; ERCODE.MIC C600. 12043 Error handling 



Error handling 
MICR02 1L(03> 14-Jan-82 15:30:16 



K 13 
H-Jan-82 



Fiche 4 Frame K13 



: 18. ERR - IBUF error routine 



VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 783 



U 0ED0, O0OO,OO3C.81F0,2COO,0OOO,0ED1 

U 0ED1, 0CO0,0O3C,4DF0,2COO.00OO,OED2 

U 0ED2, 00O0,0O3C,B580,3C0O,0O00,OED3 

U 0ED3, 0019,2034, 1180,F80O,0010,0ED4 

U 0ED4, 0019,2134,0980,F800.0010,08FO 

U 08F0, 0018,0O38,F580,F9D8,00O0,0ED9 
U 08F1, 0000,013C, 79FO,2COO,0000,08F4 

U 08F4, 0000,003C, 01 80,F800,0000,OE63 
U 08F5, 0001,603C,0180,F800.0010,OED5 
U 0ED5, 0OO0,1B3C,65F0,2COO,OOO0,ODC7 

U 0DC7, 0019,2034,4180,F800,0010,OED8 
U ODCF, 0018,0038,6180, F9D8, 0000, 0ED9 



30184 EH.I8UF1: ;• 



30185 

30186 

30187 

30188 

30189 

30190 

30191 

30192 

30193 

30194 

30195 

30196 

30197 

30198 

30199 

30200 

30201 

30202 

30203 

30204 =0 

30205 

30206 

30207 

30208 

30209 

30210 

30211 

30212 

30213 

30214 =0 

30215 

30216 

30217 

30218 

30219 

30220 

30221 

30222 

30223 

30224 



30 



225 



Q.IDCUSTACK3 



QIDCTBER13 



IDCFPDA3_D 



ALU Q.AND.KC.43, 
CLK.UBCC 



ALU Q.AND.KC. 23, 

CLK.UBCC, 

Z? 



READ RETURN ADDRESS OFF OF STACK 
GET TBUF ERROR REG #1 
URITE FPD ADDRESS INTO ID-REG 
TEST FOR T8 PARITY ERROR 



TEST FOR PROTECTION VIOLATION 
S6I PARITY ERROR? 



; BRANCH ON ALU ZERO RESULT (BEN/Z) 



RCCPTE.PA3_KC.A3, 
J/EH.I8UF5 

6 IDCPARITY3, 
Z? 



•;*** TB PARITY ERROR*** 
; ERROR CODE TO SUMMARY PARA 



; GET CACHE PARITY ERROR REG 
.• PROTECTION VIOLATION? 



BRANCH ON ALU ZERO RESULT (BEN/Z) 



; 00 

J/I8.PR0T 

ALU Q, WORD, 
CLKTUBCC 



30226 

30227 =0111 ,-0111 

30228 

30229 

30230 

30231 

30232 

30233 

30234 



Q IDCSBI.ERR3, 
AtU.N? 



ALU_Q.AND.KC. 803, 

CLK.UBCC, 

J/EH.I8UF3 



.-1111 

RCCPTE.PA3_KC.F3, 
J/EH.I8UF5 



*** PROTECTION VIOLATION *** 
MERGE INTO PROTECTION CHECK FLOW 



TEST FOR CACHE PARITY 
SET ALU<N> IF SO 



GET SBI ERROR REGISTER 
CACHE PARITY ERROR? 

NO CACHE PARITY ERROR 

SET ALU<Z> IF RDS ERROR 



*** CACHE PARITY ERROR *** 
ERROR CODE TO SUMMARY PARAMETER 



ZZ-ESOAA-124.0 ; ERCODE.MIC C60O.12043 
; P1U124.MCR 600-12043 MICR02 1L(03) 

; ERCODE.MIC C600, 12043 Error handling 



U 0ED8, 0019,2134,3180,F800,0010,08F8 



L 13 



Fiche 4 Frame L13 



Error handling 14-Jan-82 Ficne 4 Frame lu seguen 

14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 
: IB. ERR - IBUF error routine 



Sequence 785 



U 08F8, 0018,0038,8580,F9D8,0000,OED9 
U 08F9, 0019,2134,0180,F800,0010,0900 

U 0900, 0018,0038,8980.F9D8,0000,OED9 
U 0901, 0000,013C, 0180,F800,0000,090C 

U 090C, 0018,0038,8980,F9D8,0000,OED9 
U 0900, 0000,003D,0180,F800,0000,OEEO 



U 0ED9, 0014,0038,0180,F9E2,2C00,0EDA 



ALU_Q.AND.KC.403, 

CLK.UBCC, 

Z? 



RCCPTE.PA3 KC.C3, 
J/EH.IBUF5 



;01 

ALU.Q.AN0.KC.83, 

CLK.UBCC, 

Z? 



30235 EH.IBUF3: 

30236 

30237 

30238 

30239 

30240 

30241 

30242 =0 

30243 

30244 

30245 

30246 

30247 

30248 

30249 

30250 

30251 

30252 

30253 =0 

30254 

30255 

30256 

30257 

30258 

30259 

30260 

30261 

30262 =0 

30263 

30264 

30265 

30266 

30267 

30268 

30269 

30270 

30271 EH.IBUF5: 

30272 ; 

30273 RCCPC.SVD.PC, 

30274 PC VISA, 

30275 SET.NEST.ERR, 

30276 J/EH.RT03 



TEST FOR TIME OUT ERROR 
RDS ERROR? 



BRANCH ON ALU ZERO RESULT (BEN/Z) 



-;***RDS ERROR*** 
; ERROR CODE TO SUMMARY PARA 



; TEST FOR CONFIRMATION ERROR 
; IB TIME OUT? 
BRANCH ON ALU ZERO RESULT (BEN/Z) 



RCCPTE.PA3_KC.D3, 
J/EH.I8UF5 



•;*** IB READ TIME-OUT ERROR *** 
; ERROR CODE TO SUMMARY PARAMETER 



;01 
Z? 



; IB ERROR CONFIRMATION? 
BRANCH ON ALU ZERO RESULT (BEN/Z) 



RCCPTE.PA3 KC.D3, 
J/EH.IBUF5 



;01- 
CALL, 



J/EH.USEQ 



•;*** IB READ CONFIRMATION ERROR *** 
ERROR CODE TO SUMMARY REGISTER 



IMPOSSIBLE ENTRY IF MACHINE WORKING 



SAVE PC CONTENTS 



Page 784 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600. 12043 
P1W124.MCR 600.12043 MICR02 1L(03) 
ERCOOE.MIC C600, 12043 Error handling 



M 13 
Error handling 14-Jan-82 Fiche 4 Frame M13 Sequence 786 
14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
: Machine check errors 



785 



30277 

30278 

30279 

30280 

30281 

30282 

30283 

30284 

30285 

30286 

30287 

30288 

30289 

30290 

30291 

30292 

30293 

30294 

30295 

30296 

30297 

30298 

30299 

30300 

30301 

30302 

30303 

30304 

30305 

30306 

30307 

30308 

30309 

30310 

30311 

30312 

30313 

30314 

30315 

30316 

30317 

30318 

30319 

30320 

30321 

30322 

30323 

30324 

30325 

30326 

30327 

30328 



.TOC 



Error handling 



Machine check errors' 



***************************** 

* * 

* MACHINE CHECK ERRORS * 

* * 
***************************** 



DESCRIPTION: 



THIS FIRMWARE IS USED TO FAULT, ABORT, OR HALT THE INSTRUCTION 
IN PROGRESS WHEN A MACHINE CHECK OCCURS. 

FAULT: THE INSTRUCTION IS FAULTED IF THE MACHINE CHECK IS NOT 

A CONTROL STORE PARITY ERROR OR A SECOND MACHINE CHECK; OR 
IS NOT IN MEMORY MANAGEMENT OR INTERRUPT/EXCEPTION FIRMWARE 
WHEN THE MACHINE CHECK OCCURS. 

ABORT: AN INSTRUCTION IS ABORTED IF IT IS IN MEMORY MANAGEMENT 

OR INTERRUPT/EXCEPTION FIRMWARE WHEN THE CHECK OCCURS, AND 
ON A CONTROL STORE PARITY CHECKS. 

HALT: THE INSTRUCTION IS HALTED IF A MACHINE CHECK IS 

DETECTED AS HAVING OCCURRED DURING THE ERROR HANDLING 
FIRMWARE, OR ON A DOUBLE SBI CP ERROR, NOTED IN 
IDCSBI.ERR<2>3. THE MACHINE IS ALWAYS HALTED IF THE 
PROCESSOR IS IN CONSOLE MODE WHEN THE MACHINE 
CHECK OCCURRS. 

FIRMWARE MICRO-TRAP ENTRY POINTS: 

THIS FIRMWARE IS INITIATED BY ANY ONE OF THE FOLLOWING 



MICRO-TRAPS 



A) CS PARITY ERROR 

B) TB PARITY ERROR 

C) CACHE PARITY ERROR 

D) RDS 

E) READ TIME OUT 

F) MICRO-SEQUENCING ERROR 



OTHER FIRMWARE INTERFACES 



THIS FIRMWARE USES THE 'MEMORY MANAGEMENT FAULT HANDLING 
ROUTINE" AND THE "GENERAL IfcE ROUTINE" 

SPECIFICATIONS: 



SEE 'STAR MACHINE CHECK ABORT/FAULT/HALT DESCRIPTION AND 
SPECIFICATION' FOR DETAILS ON ERROR HANDLING. 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600.12043 



U 010F, 1018.1 138,0580,09D8,0000,OCC8 



U OCCB, 0014,0038,B980.3DE1,2COO,OEDE 



U OCCF, 0O00.0O3C,B980,3C01,0000,0EDE 



. P1U124.MCR 600-12043 
; ERCODE.MIC C600.12043 



MICROS 1L(03) 
Error handling 



N 13 
14-Jan-82 



Error handling 
H-Jan-82 15:30:16 VAX11/780 Microcode 
: Machine check errors 



Fiche 4 Frame N13 



PCS 01, FPLA OE, WCS124 



Sequence 787 



U 010D, 1003,113C,0180,09D8,0000,ODD8 



U ODDB, OCH,0038,B980,3DE1,2COO,OEDA 



U ODDF, 0OG0,0O3C , 8980, 3C01, 0000, OEDE 



30329 

30330 

30331 

30332 

30333 

30334 

30335 

30336 

30337 

30338 

30339 

30340 

30341 

30342 

30343 

30344 

30345 

30346 

30347 

30348 

30349 

30350 

30351 

30352 

30353 

30354 

30355 

30356 

30357 

30358 

30359 

30360 

30361 

30362 

30363 

30364 

30365 

30366 

30367 

30368 

30369 

30370 

30371 

30372 



: CONTROL STORE PARITY ERROR MICRO-TRAP ENTRY 

******************************************* 



10F: 
EH.CS01: 



RCCPTE.PA3 KC.13, 
STOP. IB, 
MCT/MEM.NOP, 
NEST. ERR? 



CS ERROR PARAMETER 

STOP IBUF MEMORY REQUESTS 
IS NESTED ERROR FLAG SET? 



=1011 



BRANCH ON NESTED ERROR FLAG, (BEN/LAST. REF<NESTED ERROR» 



EH.CS02:;1011- 

IDCD.SV3 D, 
RCCPC.SV3_PC, 
SET. NEST. ERR, 
J/EH.RT07 

;1111 

IDCD.SV3.D, 
PC VA, 
J/EH.RT07 



PC.VA, 



***NESTED ERROR FLAG NOT SET*** 
SAVE ENTRY CONTENTS OF D-REG 
SAVE PC IN RC-REG 
SET NESTED ERROR FLAG 



-;***NESTED ERROR FLAG SET*** 
SAVE ENTRY CONTENTS OF D-REG 
MOVE VA-REG TO PC-REG 



10D: ; READ TIMEOUT MICRO-TRAP ENTRY 

• a******************-********** 



EH.RT01:;- 

STOP. IB, 
MCT/MEM.NOP, 
RCCPTE.PAJJ), 
NEST. ERR? 



STOP IBUFFER MEMORY REFERENCES 
ERROR ID TO SUMMARY PARA. 



=1011 
EH.RT02: 



BRANCH ON NESTED ERROR FLAG (BEN/LAST. REF <NESTED ERR0R» 



;1011- 
IDCD.SV3 D, D.Q, 
RCCPC.SV3 PC, PC_VA, 
SET. NEST. Err, 
J/EH.RT03 



END 



;1111 

IDCD.SV3 D, 
PC VA, 
J/EH.RT07 



***NESTED ERROR FLAG NOT SET*** 
SAVE ENTRY CONTENTS OF D-REG 
SAVE ENTRY CONTENTS OF PC-REG 
SET NESTED ERROR FLAG 



***NESTED ERROR FLAG SET*** 
SAVE ENTRY CONTENTS OF D-REG 
SET UP VA-REP FOR SAVING 



Page 786 



B 14 

ZZ-ESOAA-124.0 ; ERCODE.MIC [600.12043 Error handling K-Jan-82 

; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 

; ERCODE.MIC [600,12043 Error handling : Machine check errors 



U 0EDA, 0014.0038.BD80,3DC8.0000,OEDC 
U OEDC, 0018.0038.1D80,09E8,0000,0EDD 
U OEDO. 0010,0038.49F0.2DCO,0000,0924 

U 0924. 0001,3C3D.0180,F9DO.OOOO,035B 
U 0925. 0000,003C.0180,F800,0000,OEA9 

U OEDE. 0014.0038.49F0.2DC8.0000.0928 

o 0928. 00O1.3C3D.0180.F9D0.OOO0.O35B 
U 0929, 0000,003C,0180,F800,0000,OEE9 



30373 EH.RT03:;- 



30374 

30375 

30376 

30377 

30378 

30379 

30380 

30381 

30382 

30383 

30384 

30385 

30386 =0 

30387 

30388 

30389 

30390 

30391 

30392 

30393 

30394 

30395 EH.RT07: 

30396 

30397 

30398 

30399 

30400 =0 

30401 

30402 

30403 

30404 

30405 

30406 ;01 

30407 J/EH.ABORT 
70408 =; END 



IDCQ.SV3 D. 
RCtVA.SVlPC 



MCT/MEM.NOP, 
RCCSC.SV3.KCSC3 

RCCLC.SV3 LC, 
Q_IDCTBER03 



RCCPTE.VA3.Q, 

CALL. 

C0NS0LE.M0DE7.J/EH.INIT 

J/M.FLT.PRB 



RCCVA.SV3 PC, 
Q_IDlT8EP33 



;00 

RCCPTE.VA3 Q, 

CALL. 

CONSOLE. MODE?. J/EH. INI T 



Fiche 4 Frame B14 Seguence 788 
Microcode : PCS 01. FPLA OE. WCS124 Page 787 



DO FAULT SEQUENCE 

SAVE ENTRY CONTENTS OF Q-REG 

SAVE ENTRr CONTENTS OF VA-REG 



INHIBIT ALLOW IB MCT CODE 
SAVE ENTRY CONTENTS OF SC-REG 



SAVE ENTRY CONTENTS OF LC-REG 
GET T3UF ERROR REGIO 



SAVE TBERO'S CONTENTS IN RC 

GO & 00 ERROR INITIATE SEQUENCE 



GO & SETUP FOR FAULT 
RETURNS TO EH.FLT01 



SAVE ENTRY CONTENTS OF VA-REG 



DO ABORT SEQUENCE 

SAVE ENTRY CONTENTS OF TBERO 



GO & DO ABORT SEQUENCE 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600,i2043 
P1W124.MCR 600,12043 MICR02 1L(03) 
ERCODE.MIC [600,12043 Error handling 



U O10C, 101B,11 10.1 180, 09D8, 0000, ODDB 



C 14 
Error handling 14-Jan-82 Fiche 4 Frame C14 Sequence 789 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, UCS124 Page 
: Machine check errors 



788 



U 0108, 1018,1138,OD80,09D8.0000,ODD8 



U 0107, 1018, 1138, 0980, 09D8, 0000, ODDB 



U OEEO, 1013. 1138,D580,09D8, 0000, 0CC8 



30409 

30410 

30411 

30412 

30413 

30414 

30415 

30416 

30417 

30418 

30419 

30420 

30421 

30422 

30423 

30424 

30425 

30426 

30427 

30428 

30429 

30430 

30431 

30432 

30433 

30434 

30435 

30436 

30437 

30438 

30439 

30440 

30441 

30442 

30443 

30444 

30445 

30446 

30447 

30448 



10C: 



EH.RDS: 



; RDS ERROR MICRO-TRAP 

********************* 



STOP. IB, 
MCT/MEM.NOP, 
RCCPTE.PA3 O-HCC.43+1, 
NEST. ERR?, J/EH.RT02 



STOP IBUFFER MEMORY REFERENCE 
NOTE ERROR ID IN SUMMARY PARA 
MERGE INTO READ TIMEOUT FLOW 



108: 



EH. CPE: 



: CACHE PARITY ERROR MICRO-TRAP 
> ***************************** 



STOP. IB, MCT/MEM.NOP, 
RCCPTE.PA3 KC.33, 
NEST.ERR?,~J/EH.RT02 



STOP IBUFFER MEMORY REFERENCE 
NOTE ERROR ID IN SUMMARY PARA 
MERGE INTO READ TIMEOUT FLOW 



107: 



EH.TBE: 



: TRANSLATION BUFFER PARITY ERROR MICRO-TRAP 
•A***************************************** 



STOP. IB, MCT/MEM.NOP, 
RCCPTE.PA3.KC. 23. 
NEST. ERR?, J/EH.RT02 



STOP IBUFFER MEMORY REFERENCE 
NOTE ERROR ID IN SUMMARY PARA 
MERGE INTO READ TIMEOUT FLOW 



; MICRO-SEQUENCING ERROR(NOT SUPPOC" TO BE HERE) 

•A*************************************************** 



EH. USE Q: 

M. ERROR :;- 

STOP. IB, MCT/MEM.NOP, 
RCCPTE.PA3_KC.63, 
NEST. ERR?, J/EH.CS02 



STOP IBUFFER MEMORY REFERENCE 
NOTE ERROR ID IN SUMMARY PARA 
MERGE INTO READ TIMEOUT FLOW 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600.120O 
; P1U124.MCR 600,12043 MICR02 1L(03) 

; ERCODE.MIC [600.12043 Error handling 



D 14 
14-Jan-82 



Error handling 14-Jan-82 Fiche 4 Frame i)i4 Sequence 790 
H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA 0E. WCS124 



U 035B, 0818,0039,0980,F800.0000.0F1B 
U 035F, 0000.003C.6DFO.2COO.0000.OEE1 
U 0EE1, 0000,003C,B980,F800,0084,6EE2 
U 0EE2. 0801,2024,0180,F800,0000,OEE4 

U 0EE4, 0801,2D1C,6580,F800,0084,6FCD 

U OFCD, 0000,003C,OD80,F800,0084,8EE5 
U OFCF, 0818, 0011, 1180. F800. 0000. 0F18 



30449 .TOC 

30450 

30451 

30452 

30453 

30454 

30455 

30456 

30457 

30458 

30459 

30460 

30461 

30462 

30463 

30464 

30465 

30466 

30467 

30468 

30469 

30470 

30471 

30472 

30473 

30474 



: Error handling initialize 
Error handling 



Page 789 



: Error handling initialize' 



***************************************** 

* * 

* ERROR HANDLING INITIALIZATION ROUTINE • 

* * 
***************************************** 

THIS ROUTINE CHECKS THE ERROR FIRST PASS FLAG (EFP), 
THE CP DOUBLE SBF ERROR, AND CONSOLE MODE. IF ANY ARE 
•ION" THE MACHINE IS HALTED. 

IF tme MACHINE IS NOT HALTED, THE "EFP" FLAG 
IS SET AND A TIME-OUT OF APPROXIMATELY 154 MICRO- 
SECONDS IS PERFORMED. 

CALLING SEQUENCE 

CALL, CONSOLE.MODE? J/EH.INIT 

OUTPUT & RESULTS 



IDCFAULT<25>3 BIT SET 

BRANCH ON MOf CONSOLE MODE (BEN/PSL.MODE <-CONSOLE .MODE» 



30475 =11011 

30476 EH.INIT:;11011 

30< 77 DKr.23, 

30478 CALL. J/M.CNSL 

30479 

30480 ; 111 11 

30481 Q IDCFAULT3 

30482 =; END 

30484 ' SCJCC.193 

30485 

30487 ' D Q.ANDNOT.MASK 

30488 

30489 ;— 

30490 D Q.ORNOT.MASK, 

30491 Sf KC.103. 

30492 D.RE.O? 
30493 

30494 =101 ; BRANCH ON D.NE.O, BEN/SIGNS 
30495 
30496 ;101- 



***CONSOLE MODE*** 

ERROR CODE FOR ERROR PARK. 
GO & HALT MACHINE 



GET "EFP" BIT 

SETUP MASK TO TEST 'tFP" BIT 

TEST TO SEE IF , tFP" IS SET 



SET 'WAIT POSITION 
WAS IT SET? 



SC SC+KC.33, 
J/EH.INIT1 



SETUP MASK TO RESET FAULT 
POSITION IN D-REG 



30497 
30498 
30499 

30500 ;111 ;***'tFP"BIT SET*** 

30501 D O+KC.43+1, ; ERROR CODE FOR HALT 

30502 CALL. J/M.CNSL ; GO I HALT 

30503 =; END 



_-j 



ZZ-ES0AA-124.0 ; ERCODE.MIC C600, 12043 

; P1U124.MCR 600.12043 MICR02 1L(03) 

; ERCODE.MIC C600. 12043 Error handling 



U 0EE5, 0801,0034.0180,F800.0000,OEE6 
U 0EE6, 0OO0,O03C,6D80.3CO0.O0OO,OEE8 

U 0EE8, 0818,0038,8180. F 800, 0000, OF D7 

U 0FD5, 0000,003E, 01 80, F800, 0000,0001 
U 0FD7. 0819,OD00.0580,F800,0000,OFD5 



E 14 

Error handling 14-Jan-82 
14-Jan-82 15:30:16 



Fiche 4 Frame E14 



VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS724 
: Error handlino initialize 



Sequence 791 



RESET BIT IN <FAULT> POS. 
SET "EfP" BIT IN IDCFAULT3 
SETUP COUNT FOR TIMEOUT 



30504 EH.INIT1: 

30505 ; 

30506 D D. AND. MASK 
30507 
30508 

30509 IDCFAULT3.D 
30510 

30511 ; 

30512 D KC.3FF3, 

30513 J7EH.INIT3 
30514 

30515 =101 ; BRANCH ON D.NE.O, BEN/SIGNS 
30516 

30517 EH. INI T2:; 101 ;***COUNT EQUAL ZERO*** 

30518 RETURN1 ; RETURN TO CALLING ROUTINE 
30519 

30520 EH.INIT3: ;111 ; 

30521 D D-KC.13, ; DECREMENT TIMEOUT COUNT 

30522 D.NE.0?,J/EH.INIT2 ; IS IT ZERO? 

30523 =; END 



Page 790 



ZZ-«ES0AA-124.0 ; ERCODE.MIC C60O.12043 
; HW124.MCR 600.12043 MICR02 1L(03) 
; ERCODE.MIC C600. 12043 Error handling 



F 14 



Error handling 14-Jan-82 Fiche 4 Frame F14 Seguence 792 

14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 791 



U 0EE9, 0810,0033,0180.F958,0000,OEEA 
U OEEA. 0019,0030.CD80.F9D8,0000.091C 

U 091C, 0010,0039,01 CO.F960,0000,OEB8 
U 091E, 00O0,003C,31F0,2C00,0O00,0EEB 
U OEEB, 0000,003C,79o0.F800.0084,6EF0 

U OEFO, OCOO,003C,81FO,2COO,0080,CEF1 

U 0EF1, 0C00,003C,0180,3400,0080,CEF2 
U 0EF2, 0000.003C0180.3400.0080.CEF3 



50524 .TOC 
30525 



Fiche 4 Frame F14 

780 Micr 

: Error snapshot routine 

Error handling : Error snapshot routine* 
*********************************** 

ERROR SNAPSHOT ROUTINE 
******************************** 



30526 
30527 
30528 
30529 
30530 
30531 
30532 
30533 
30534 
30535 
30536 
30537 
30538 
30539 
30540 
30541 
30542 
30543 
30544 

30545 EH. ABORT: ; 

30546 D RCCPTE.PA3 
30547 
30548 

30549 RCCPTE.PA3 D.0R.KC.F03 
30550 

30551 =0* ;O0 

30552 Q RCCPC.SV3, 

30553 CAlL, J/BAKUP.PC 
30554 

30555 EH. FAULT: ;01— 
30556 
30557 
30558 
30559 
30560 



:1F ABORT SEQUENCE, ENTRY a EH. ABORT 

;JF FAULT SEQUENCE, ENTRY a EH. FAULT 

;THIS ROUTINE LOGS OUT ONTO THE STACK THE PARAMETERS AND INFO 
.-RELATED TO THE ERROR CONDITION BEING HANDLED. THIS INCLUDES 
.SNAPSHOTTING THE MACHINE STATE, LOGGING THIS STATE ONTO THE 
.•STACK. AND RESETTING SBI.ERR<CP TIME OUT FLAGS>, CACHE PARITY, 
; AND TBER1 ID-REGS. THEN AN EXCEPTION IS TAKEN (MACHINE CHECK) 



GET SUMMARY PARAMETER 



Q_IDCCES3 
SC_KC303 



30561 
30562 
30563 
30564 
30565 
30566 
30567 
30568 
30569 
30570 
30571 
30572 
30573 
30574 
30575 



SC SC+1 , 

Q 7DCUSTACKD, 



ID(SC) D, 
St SC+1 



NOTE ABORT IN SUMMARY PARA. 



LOAD Q-REP WITH SAVED PC VALUE 
GO BACK-UP PC TO BEGIN OF INSTR. 



GET CPU ERROR STATUS REGISTER 
SET UP ADDR FOR IDCT1D 



SETUP ADDR FOR T1 
GET TRAPPED U-ADDR 
MOVE CES TO D-REG 



SAVE CES IN T1 



ID(SC) D, 
SCSC+T 



SAVE U-ADDR IN T2 



ZZ-ESOAA-124.0 ; ERCOOE.MIC C60OJ2043 
; P1U124.MCR 600.12043 MICR02 1L 

; ERCOOE.MIC C600,12043 Error handling 



Error handling 
MICR02 1L(03) 14-Jan-82 15:30: 



G H 

14-Jan-82 



Fiche 4 Frame 61 4 



16 VAX1 1/780 Microcode : PCS 01, FPU 0E, WCS124 
Error snapshot routine 



Sequence 793 



Page 792 



U 0EF3, 0810,0038.B9FO,2D48,0000,OEF4 
U 0EF4. 0C0O,003C,O18O,34O0,0O80,CEF5 

U 0EF5, 0810,0038,0180,3550,0080,CEF8 

U 0EF8, 0000,003C,0180,3400,0080,CEF9 
U 0EF9, 0000,003C,4DFO,2COO,0000,OEFA 

U OEFA, 0COO,0O3C,69FO,2C00,OO00,0EFB 

U OEFB, 0C00,003C, 0180,3400, 0080, CEFC 

U OEFC, 0000,003C,0180,3400,0080,CEFD 
U OEFD, OOO0,003C,79F0,2C00,OO00,0F00 

U 0F00, 0C0O,003C,65F0,2C00,OO00,0F01 

U 0F01, 0000, 003C0180, 3400, 0080, CF02 



30576 

30577 

30578 

30579 

30580 

30581 

30582 

30583 

30584 

30585 

30586 

30587 

30588 

30589 

30590 

30591 

30592 

30593 

30594 

30595 

30596 

30597 

30598 

30599 

30600 

30601 

30602 

30603 

30604 

30605 

30606 

30607 

30608 

30609 

30610 

30611 

30612 

30613 

30614 

30615 

30616 

30617 

30618 

30619 

30620 

30621 



D RCCVA.SV3, 
Q.IDCD.SV3 



ID(SC)J), 
D Q, 
St.SC+1 



ID(SC) D, 

D RCCPTE.VA3, 

St SC+1 



ID(SC) D, 
SC SC+T 



Q_IDCT8ER13 



Q IDCTIME.ADDR3 



ID(SC)J), 
D Q. 
St SC+1 



ID(SC) D, 
SCSC+T 



Q JDCPARITY3 



DJJ, 
(TIDCSBI.ERR3 



ID(SC) D, 
SCSC+T 



GET VA/VIBA SAVED CONENTS 
GET SAVED D-REG CONTENTS 



SAVE VA/VIBA IN T3 



SAVE D-REG SAVED CONTENTS IN T4 
GET SAVED T8ER0 CONTENTS 



SAVE TBERO IN T5 



SAVE TBER1 IN T6 



SAVE TIME OUT ADDR IN T7 



SAVE CACHE PARITY ERROR REG 
IN T8 



H 14 

ZZ-ESOAA-124.0 ; ERCODE.MIC C600.12043 Error handling^ 14-Jan-82 
; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 



• ERCODE*MIC C606.12043 Error handling 



Error snapshot routine 



U 0FO2, OC10,0038.79C0.3D58,0000,OF03 

U 0F03, 0019.2034,6100,3400, 0090. CF04 
U 0FO4, 0819,0134,4580, F 800, 0000, 092C 
U 092C. 0019,0030,9180, F980. 0000,0888 

U 092D, OF19,0030,9180,F980,0000,OB8A 

U 0888, 0000,003D,1980,F800,0084,6F10 
U 0889, 0818,0038,4D80,F800,0000,088A 

U 088A, 0811,0030,7980,F958,0084,6F06 

U OF06, 0810,0038,0180,3530,0080, CF08 

•J OF08, OFOO,003C,6580,3COO,0000,OF09 
U 0FO9, 0000,003C, 4D80,3C00, 0000, 0938 



Q_RCCPTE.PA3. 
D.Q, 
IBCPARITY3 D 



Q C.AND.KC.F3, CLK.UBCC, 

l5(SC) D. 

SCSC+T 



D . AND. KC. 80003, 
Z? 

;00 

RCCT63 D.OR.KC.1F003, 
J/EH.FCT7 

RCCT63 D.OR.KC.1F003. 

DO, " 

J7EH.FLT9 



30622 

30623 

30624 

30625 

30626 

30627 

30628 

30629 

30630 

30631 

30632 

30633 

30634 

30635 

30636 =0 

30637 

30638 

30639 

30640 

30641 

30642 

30643 

30644 

30645 

30646 =00 

30647 EH.FLT7:;00 

30648 SC KCZER03, 

30649 CACL. J/EH.PUSH 
30650 

30651 ;01« 

30652 D KC.FF003 
30653 

30654 EH.FLT9:;1( 

30655 D D.0R.RCCPTE.PA3. 

30656 St KC.303 

30657 =; END 
30658 

30659 ; 

30660 D RCCT63, 

30661 IP(SC) D, 

30662 SC SC+T 
30663 

30664 ; 

30665 IDCS8J.ERR3 D, 

30666 DO 
30667 

30668 ; 

30669 IDCT8ER13.D 



Fiche 4 Frame H14 Seguence 794 
Microcode : PCS 01. FPLA OE, WCS124 Page 793 



6ET SAVED ERROR PARAMETER 
RESET PARITY <15> 



TEST FOR CP TIME OUT TAKEN 
SAVE SBI ERROR REG IN T9 



AND OUT ALL BUT ENABLE BIT 
WAS TRAP CP RD TIME OUT? 

** NOT RD TO U-TRAP ** 

SETUP TO RESET RD TIME OUT BIT 



SETUP TO K ~ET RD TIME OUT BIT 
ZERO FOR Ph. ^ING INTERRUPT FLAG 



60 SEE IF PENDING ERROR INTERRUPT 



-;***ERROR INTERRUPT PENDING*** 
; FLAG NOTING PENDING ERROR INTERRUPT TO D 



FINISH SETTING UP SUMMARY REG 
; SET UP TO WRITE TO 



; GET RESET PARAMETER FOR SBI. ERR REG 
; SUMMARY PARA /TO 



; RESET CP TIMEOUT AND ERROR CONFIRMATION 

* 

; RESET TBER1 



ZZ-ESOAA-124.0 ; ERCODE.MIC C600.12043 
; P1W124.MCR 600.12043 HICR02 1L(03) 

; ERCODE.MIC C600. 12043 Error handling 



U 0938. 0018,0039.1180.F980,OOOO.ODE5 
U 0939, 0000.003C.7980.F800.0084.6B90 

U 0B9O, 0000,003D,D980,F800,0084,8F10 

U 0391, 0818,001 1.11 80. F800. 0000, 0F1B 
U 0892. 0818.0038.7580.F800.0000.0B93 
U 0B93. 0019,0030,01 CO. F 800, 0000, OBAO 



I 14 
Error handling 14-Jan-82 

14-Jan-82 15:30:16 VAX1 1/780 



U OBAO, 0000,003D,7980,FA70,0084,6F13 

U 0BA1, 0818,001 1,1180.F800,0000,OF16 
U 0BA2, 0818,0038,9180,F800,0000,OBA3 

U 0BA3, 0800,003C,3DFO,2COO,0000,OFOA 
U OFOA, 081D,0030,ED80,F800,0084,6F08 
U OF08, 0000,003C,3D80,3COO,0000,OCF7 



30670 =0 

30671 

30672 

30673 

30674 

30675 

30676 

30677 =00 

30678 

30679 

30680 

30681 

30682 

30683 

30684 

30685 

30686 

30687 

30688 

30689 

30690 

30691 

30692 

30693 

30694 =00 

30695 

30696 

30697 

30698 

30699 

30700 

30701 

30702 

30703 

30704 

30705 

30706 

30707 

30708 

30709 

30710 

30711 

30712 

30713 

30714 

30715 

30716 

30717 



Error snapshot routine 

. oo 

RCCT03_KC.43. 
CALL. J/EXCPTN 



Fiche 4 Frame 114 Seguence 795 
Microcode : PCS 01, FPLA OE, WCS124 Page 794 



EXCEPTION VECTOR TO RCCT03 

60 TO EXCEPTION HANDLING ROUTINE 



;01 

SCJCC.303 

;00— — 

SC SC+KC.93, 

CALl. J/EH.PUSH 

;01- 

D O+KC.43+1, 

CAlL.J/M.CNSL 

DKC.203 ~ 



Q_D.OR.KC.83 



;O0 

LAB RCSP3, 
SCEC.303, 
CArL. J/EH.PUSH5 

;01- 

DO+KC.43+1, 

CAlL.J/M.CNSL 

D_KC.1F003 



RETURN FROM EXCEPTION HANDLING 
START SETUP OF SC TO 3A (HEX) 



PUSH INFO ONTO STACK 



***ERROR WHILE PUSHING*** 
HALT MACHINE 



***PUSHED INFO OK*** 

START SETTING UP LENGTH PARA 

FINISH SETTING UP 
LENGTH PARAMETER (40) 



D D.SWAP, 
Q.IDCPSLJ 



GET STACK POINTER 
PUSH COUNT ONTO STACK 



•;***ERROR WHILE PUSHING*** 
HALT MACHINE 



-;***PUSHED INFO OK*** 
; START DEV. 'IF" FOR IPL 



GET PSL 



D D.OR.Q, 
Sr KC.1B3 



SET IPL FIELD TO 'IF" 

60 BACK INTO EXCEPTION FLOW 



IDCPSL3D, 
J/EXCPT3 



; UPDATE PSL WITH IPL=1F 

; (SPECIAL ENTRY FOR ERROR HANDLING) 



ZZ-ESOAA-124.0 : ERCODE.MIC C600,12043 
; P1U124.MCR 600.12043 MICR02 1L(03) 
; ERCODE.MIC C600,12043 Error handling 



J 14 
H-Jan-82 



Error handling K-Jan-82 Fiche 4 Frame J14 Sequence 796 

14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 795 



U 0F10, 00O0,OO3C,65F0,2C00,O00O,0F11 
U 0F11, 0019,2034,9180,F800,0010,OF12 
U 0F12, 0000,013C,3D80,F800,0014,493C 

U 093C, 0000, 003E, 01 80, F800, 0000, 0001 
U 093D, 0000,123C, 0180,F800,0000,ODEB 



U ODEB, 0000,003C,01F0, 2670, 0000, 0F13 
U ODEF, OFOO,003E,0180,F800,0000.0002 



30718 .TOC 
30719 



Push parameters 

Error handling 



: Push parameters' 



PUSH PARAMETERS ON STACK I CHECK FOR SSI ERRORS 

*********************************************** 



THIS ROUTINE PUSHES IDCT0-T9J REGS ON TO THE STACK. 
IT FIRST CHECKS TO FIND OUT IF THERE IS A PENDING SBI 
ERROR. IF THERE IS, A PENDING SBI ERROR, THE ROUTINE IS EXITED 
WITHOUT PUSHING THE NEXT ID REGISTER. 

ROUTINE CALL SEQUENCE: 

A) IF TO CHECK FOR PENDING SBI ERROR ONLY 
SCO, 

caCuj/eh.push 
b) to push, areas fc sbi error check on ea one 

SC KC.393, 
CAEL, J/EH.PUSH 

ROUTINE EXITS: RETURN1, SBI ERROR PENDING EXIT 

RETURN2, FINISHED SUCCESSFULLY (NO PENDING ERROR) 

. DEVELOP MASK TO CHECK FOR PENDING 

; GET SBI ERROR REG TO TEST 



30720 
30721 
30722 
30723 
30724 
30725 
30726 
30727 
30728 
30729 
30730 
30731 
30732 
30733 
30734 
30735 
30736 
30737 
30738 
30739 
30740 
30741 

30742 EH.PUSH: ; 

30743 Q IDCS8I.ERR3 
30744 
30745 
30746 
30747 
30748 
30749 
30750 
30751 
30752 
30753 =0 
30754 
30755 
30756 
30757 
30758 
30759 

30760 =; END 
30761 

30762 =1011 
30763 

30764 EH.PUSH3: 

30765 ; 1 01 1 

30766 ID(SC), 

30767 LAB RCSPJ,J/EH.PUSH5 
30768 

30769 ; 1 1 1 1 

30770 D 0, 

30771 RPTURN2 

30772 = 



ALU Q.AND.KC.1F003, 
CLK.UBCC 



EALU SC.ANDN0T.KC.EF3, ; 
CLK.OBCCZ? 

; BRANCH ON ALU.Z (BEN/Z) 



TEST FOR TIME OUT 

SET ALU.Z If NO ERRORS 



TEST FOR EXIT CONDITION 



; 00 ;***N0, SBI PENDING ERROR DETECTED*** 

RETURN1 ; ERROR RETURN TO CALLER 

EALU.Z? ; COMPLETION EXIT? (SC=30> HEX 

; BRANCH ON EALU.Z (BEN/ALU <EALU.Z» 



GET NEXT PARA TO PUSH 

LOAD STACKPOINTER INTO LAB-REG 



•;***EXIT CONDITION*** 
; OK RETURN 



ZZ-ES0AA-12;.0 ; ERCODE.MIC C600.12043 
; P1W124.MCR 600.12043 MICR02 1L(03) 
; ERCODE.MIC C600. 12043 Error handling 



U 0F13. OC18.0000.1180,FAF0.0200,OF18 
U 0F18, 0000.003C.0180.3000.0000.0F19 
U 0F19. 0000.003C.65F0.2C00.0000.0940 



K 14 



Error handling 14-Jan-82 

14-Jan-82 T5: 30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 



Fiche 4 Frame K14 



Sequence 797 



: Push parameters 



U 0940, 0019.2034.0980,F800,0010,OF1A 
U0941, 0000, 003C, 0580, F 800. 0084, AF 10 

U 0F1A, 0000,013C,65FO,2COO,0000,0940 
U 0F1B, 0010,0O38,0180,F961,2A0O,039F 



CACHE J>L10NG3 
Q IDCS8I.ERR3 



*********************************************** 

* Patch no. 023. PCS 0F19 trapped to WCS 115A * 

*********************************************** 

; -JrtANCH ON ALU.Z (BEN/Z) 



30773 EH.PUSH5: ; 

30774 D.Q, 

30775 RtSP3fcVA_LA-KC . 43 
30776 
30777 
30778 
30779 
30780 
30781 
30782 
30783 
30784 
30785 
30786 
30787 =0 
30788 

30789 EH.PUSH7: ;00 

30790 ALU Q.AND.KC.23. 

30791 CLX.UBCC, 

30792 J/EH.PUSH9 
30793 

30794 ;01 

30795 SC SC-KC.13, 

30796 J/EH.PUSH 

30797 =;END 
30798 
30799 

30800 EH.PUSH9: ; 

30801 Q IDCS8I.ERR3. 

30802 Z?, J /EH. PUSH 
30803 

30804 M.CNSL: ; 

30805 PC8VA RCCPC.SV3. 

30806 CLR.NEST.ERR, 

30807 J/HALT.ERR 
30808 

30809 .LIST ;Re-enable full listing 



MOVE PARA TO D-RE6 
PUSH STACK ADDRESS +4 



PUSH PARA ONTO STACK 
GET S8I ERROR REGISTER 



TEST TO SEE IF SBI BUSY 



; ***S8I NOT BUSY*** 

; GO TO NEXT REGISTER 

; GO & SEE IF SBI ERROR OCCURRED 



; GET SBI ERROR REG AGAIN 
; WAS SBI NOT BUSY? 

— ; GO TO HALT LOOP 



Page 796 






L 14 
ZZ-ESOAA-124.0 ; CNSL .MIC C600.12043 CNSL.MIC 14-Jan-82 Fiche 4 Frame L14 Sequence 798 

P1U124.MCR 600-12043 MICR02 1L(03) K-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 797 
; CNSL .MIC C600. 12043 CNSL.MIC 



;30810 
;30811 
; 3081 2 
;30813 



.TOC 
.TOC 



"CNSL. MIC" 
'Revision 1.2" 
P. R. GuiLbauLt 



30814 


.N08IN 


30815 


.TOC 


30816 




30817 


; 01 


30818 


; 00 


30819 




30820 





Revision History" 

Remove absolute jumps. 

Add PLNK2.MIC and OTHER. MIC code here 

Start of history 



; 30821 
; 30822 



.8IN 
.NOLIST 



.-Disable listing of PCS code fcr quickie assemblies 



M 14 
ZZ-ESOAA-124.0 ; CNSL .MIC [600. 12043 Console interface 14-Jan-82 Fiche 4 Frame M14 Sequence 799 

P1W124.MCR 600.12043 HICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE. WCS124 Page 
; CNSL .MIC C600. 12043 Console interface : DESCRIPTION 



798 



30823 

30824 

30825 

30826 

30827 

30828 

30829 

30830 

30831 

30832 

30833 

30834 

30835 

30836 

30837 

30838 

30839 

30840 

30841 

30842 

30843 

30844 

30845 

30846 

30847 

30848 

30849 

30850 

30851 

30852 

30853 

30854 

30855 

30856 

30857 

30858 

30859 

30860 

30861 

30862 

30863 

30864 

30865 

30866 

30867 

30868 

30869 



.TOC 



Console interface 



DESCRIPTION" 



MICRO-CODE ROUTINES TO SUPPORT CONSOLE SOFTWARE. 

ROUTINES EXPECT DATA IN RXDB. AND IN IDCT1J,IDCT23 

AND THEY RETURN DATA IN TXD8, STATUS IN IDCD.SV3, 

AND ADDITIONAL INFORMATION IN IDCT33. 

PC IS USED WHENEVER R15 IS REFERENCED. 

NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS. 

INFORMATION AND PARAMETERS NEEDED FROM THE CONSOLE. 
ARE LOADED IN IDCRXD83 AND IDCT13.IDCT23. 
RESULTING DATA IS LOADED IN IDCTXD83 AND IDCT33. 
AND STATUS INFORMATION IS LOADED IN IDCD.SV3. 



; ROUTINE: 


START-ADDRESS: 


PARAMETERS: (* MEANS SUPPLIED BY CONSOLE) 


•EXAMINE MEMORY 


120 


IDCT13=8YTE/W0RD/L0NG-PARAMETER * 
IDCRXD83=VIRTUAL ADDRESS * 
IDCTXDB3=MEM0RY DATA 
IDCT33=PHYSICAL ADDRESS 
IDCD.SV3=STATUS-CODE 


•DEPOSIT MEMORY 


121 


IDCT13=8YTE/W0RD/L0NG-PARAMETER * 
IDCRXDB3=VIRTUAL ADDRESS * 
IDCT23=MEMORY DATA * 
IDCTXD83=PHYSICAL ADDRESS 
IDCD.SV3=STATUS-CODE 


•EXAM.GEN.REG. 


122 


IDCRXD83=REGISTER NUMBER * 
IDCTXD83=R£G:STER DATA 


•DEPO.GEN.REG. 


123 


IDCRXD83=REGISTER NUMBER * 
IDCT23=REGISTER DATA * 


•EXAM.PROC.REG. 


124 


IDCRXD83=REGISTER NUMBER * 
IDCTXD83=REGISTER DATA 


•DEP.PROC.REG. 


125 


IDCRXDC3=REGISTER NUMBER * 
IOCTD=REGISTER DATA * 


; CONTINUE 


127 




; QUAD-CLEAR 


129 


IDCRXDB3=QUAD-ADDRESS * 


;SBI-UNJAM 


12A 





K 14 

ZZ-ESOAA-124.0 ; CNSL .MIC [600,12043 Console interface 14-Jan-82 Fiche 4 Frame N14 Seguence 800 
; PI W1 24. MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 799 
; CNSL .MIC [600.12043 Console interface : HALT AND CONTINUE 



U 039E, 0018,0038,6580,F980,0000,08FC 
U 039F, 1000,003C,B980,3COO,0000,OOFF 

U OOFF, 0000,00BC, 0080, 1400, 0000, OOFF 



U 0127, 2G14,OE38,0 1 80,F800,4200,OFD8 

U OFDB, 3000,1 C3C, 01 80,1 COO, 0000, 03DC 
U OFDF, 0000,OE3C,0180,0800,0000,OFD8 

U 03DC, 0000,003C, 0180,6005,0000,0762 
U 030D, 0000,003C,0180,1COO,0000,OOAB 
U 03DE, 0000,003c, 0180,1 COO, 0000, 00A8 
U 03DF, 0000,003C, 0180,1C00, 0000, OOAB 



30870 .TOC 
30871 

30872 =11110 

30873 HALT. INST: 

30874 J/EXCPT 

30875 ; 

30876 HALT. ERR: 

30877 ID[D.SV3 D, 

30878 STOP. 18 

30879 ; 

30880 OFF: 

30881 HALTLOOP: 

30882 TRAP.ACCC13, 

30883 CID/ACK, 

30884 J/HALTLOOP 

30885 ; 

30886 127: 

30887 CONS.CONT: 
30888 



Console interface 
RC[T03.KC103, 



HALT AND CONTINUE" 



ERROR-CODE 

HALT-INSTR. NOT IH KERNEL MODE 



SAVE ERROR-COOE 



TRAP THE ACCELARATOR 

SET CONSOLE ACKNOWLEDGE FLAG 

STAY IN LOOP UNTIL MAINT. RETURN 



30889 

30890 

30891 

30892 

30893 

30894 =011 

30895 

30896 CONT1 

30897 

30898 

30899 

309C0 CONT2 

30901 

30902 

30903 

30904 =11100 -BRANCH ON COMPATIBILITY-BIT OF PSL 

30905 ; 

30906 CONT3: LOAD. IB, 

30907 PC PC+?, J/IRD11 

30908 ,-= 

30909 CID/CONT, 

30910 J/18. FILL 

30911 ; 

30912 CID/CONT, 

30913 J/IB.FILL 

30914 ; 

30915 CID/CONT, 

30916 J/I8.FILL 



VA PC, LONG, 
FLOSH.IB, 
AC. LOW?, 
J/C0NT1 



BRANCH ON AC LOW 



START. IB, 
CID/CONT, 
CONSOLE. MODE ?,J/C0NT3 

INHIBIT. IB, 
LONG, AC. LOW?, 
J/C0NT1 



***CONTINUE*** 

CLEAR INSTRUCTION BUFFER 
TEST FOR LOW POWER 



RESTART INSTRUCTION BUFFER 

TEST COMPATIBILIIY MODE 

HOLD INSTRUCTION BUFFER 
TEST AC-LOW FLAG 



LOAD NEW DATA 

ADJUST PC INCOMPATIBILITY MODE 

CLEAR CONSOLE MODE 
CLEAR CONSOLE MODE 
CLEAR CONSOLE MODE 



ZZ-ESOAA-124.0 ; CNSL .MIC C600. 12043 
P1W124.MCR 600.12043 MICR02 1L(03) 

CNSL .MIC [600.12043 Console interface 



U 0120. OOO0.O03C.C5F0.2C00.00O0.0f20 



U 0F20. 0C14.0058.15F0.2DE0.0000.0F21 



U 0F21, 0001.2C3C.D980.F800.2E84.6FE4 



Console interface 



14-Jan-82 15:30:16 
: EXAMINE MEMORY 



B 15 

14-Jan-82 



Fiche 4 Frame 815 



Sequence 801 



VAX1 1/780 Microcode : PCS 01. FPLA OE. WCS124 Page 800 



U 0FE4. 0058. 8038.8180. A 180.0000.0948 



U 0FE5, 0058,4038.8180.4180,0000.0948 



U 0FE6, 0058.0038.81 bC, 4180.0000, 0948 



30917 
30918 
30919 
30920 
30921 
30922 
30923 
30924 
30925 
30926 
30927 
30928 
30929 
30930 
30931 
30932 
30933 
30934 
30935 
30936 
30937 
30938 
30939 
30940 
30941 
30942 
30943 
30944 
30945 
30946 
30947 
30948 



.TOC 

120: 
EXAMIN: 



=100 



=;END 



Console interface 



Q_IDCT13.L0NG 

* aim »»» ■ m m m M ■ 

D.Q.LONG, 
Q IDCRXDB3, 
RtCPC.SV3 PC 



SET.NEST.ERR. 
VAJJ.LONG, 
SCKC.93, 
BEE/MUL 



EXAMINE MEMORY' 



***EXAMINE MAir; MEMORY*** 
6ET BYTE. WORD. LOKG-PARAMETER 

TEST LOW ORDER BITS 
GET VIRTUAL ADDRESS 
SAVE PC IN RC 

SET NESTED ERROR BIT 
LOAD VA WITH ADDRESS 
SHIFT-VALUE FOR PTE 
TEST FOR BYTE .WORD, LONG 



BRANCH ON LOW TWO BITS OF PARAMETER IN IDCT1J 



00—™ 
DCBYTE3 CACHE. 
ALU KC.3FF3. 
RCCT03.ALU.RIGHT. 
J/EXAM.PTE 
;01> 

DCWORD3 CACHE. 
ALU KC.3FF3. 
RCCT03.ALU.RIGHT, 
J/EXAM.PTE 
;10- 



DCL0N6J CACHE. 
ALU KC.3FF3, 
RCCT03 ALU. RIGHT, 
J/EXAM.PTE 



READ BYTE 

GET VIRTUAL ADDRESS MASK 
GET PTE 

* 

READ WORD 

GET VIRTUAL ADDRESS MASK 
GET PTE 

* 

READ A LONGWORD 

GET VIRTUAL ADDRESS MASK 
GET PTE 



C 15 

ZZ-ESOAA-124.0 ; CNSL .MIC C600,12043 Console interface 14-Jan-82 Fiche 

; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode 

; CNSL .MIC 1*600,12043 Console interface : EXAMINE MEMORY 

; 30949 =0 

;30950 EXAM.PTE: 

. 3095T . 

;30952 IDCTXD63 D.LONG, 

: 30953 Q Q.AND.RCCT03, 

; 30954 Pt VA, 

;30955 CAL"L,J/GET. PTE. CONS 

•30956 ; 

; 30957 PC VA.CLR .NEST. ERR, 

;30958 IDrT33J>,LONG, 

;30959 J/CONS.HALT 

;30960 

;30961 GET. PTE. CONS: 



U 0948, 0011, 2035, 1DC0,3D01,0000,0F22 

U 0949, 0000,003C, CD80,3C01 ,2800,0439 

U 0F22, 0001,203C,49FO,2D80,0000,OF23 

U 0F23, 0879.2034,0580,F800,0000,OF24 
U 0F24, 0OO0,193C,15F0,2C00,0000,OFE8 



U 0FE8, OCl0,OO3A,65F0,2D61.O200,n001 
U OFEC, 0000,1C3D,0180,F800,0000,023C 

U OFED, 0811,0034,D9F8,F978,0084,6FEE 
U OFEE. OD10,0038,0180,F961,0200,OF25 

U 0F25. 0811,0032,65FO,2DOO,0000,0001 



; 30962 
; 30963 
; 30964 
; 30965 
; 30966 
; 30967 
: 30968 

;3f969 =000 
; 30970 
; 30971 
; 30972 
;30973 
: 30974 

50975 =100 
; 30976 

; 30977 =101 
: 30978 
; 30979 

r30980 =110 
; 30981 =;END 
;30?82 
; 30983 
; 30984 



RCCT03,Q,Q.IDI:TBER03 

ALU Q.AND.KC.13, 
D .ACU.LEFT2 

Q_ID[RXD83,D3-0? 

•BRANCH ON LOW BIT OF TBERO 

PC-VA.RCCPC.SV3, 
D Q,Q IDCSBI.ERR3, 
RETURR1 

C ALL,PSL.MODE?,J/GET.PT E 

SC KC 93 
D .g.AND .RC[PrE.MASK3,Q.O 

PC&VA_RCCPC.SV3,DJ>AL.SC 

6 D.0R.RCCT03, 
Q.IDCSBI.ERR3.RETURN1 



4 Frame C15 Seguence 802 

: PCS 01, FPLA OE, WCS124 Page 801 



SEND MEMORY DATA TO CONSOLE 

MASK OUT 9 LOW BITS OF VIRTUAL ADDR 

GET PAGE-TABLE ENTRY 

CLEAR NESTED ERROR BIT 

SEND PHYSICAL ADDRESS TO CONSOLE 



SAVE LOW 9 BITS OF ADDRESS 

SHIFT MM-BIT INTO BIT 2 
TEST IT, GET VIRTUAL ADDRESS 



RESTORE PC 
RETURN ORIGINAL ADDRESS IN D 
MEMORY MANAGEMENT IS OFF 

CALL CHUCK* S ROUTINE 



MASK OUT FORMER MBZ-FJELD 

RELOAD PC, SHIFT PTE INTO HIGH BITS 

OR IN THE BYTE NUMBER 



ZZ-ESOAA-124.0 ; CNSL .MIC [600,12043 Console interface 14-Jan-82 Fiche 4 Frame D15 Seguence 803 
; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS12; Page 
; CNSL .MIC C600.12043 Console interface : DEPOSIT MEMORY 



15 



802 



U 0121, OOOO,0O3C,C5F0,2C00,00O0,0F28 
U 0F28, 0C14,0O38,15F0,2DE0,O0O0,0F29 

U 0F29. 0001,203C,C9F0,2C00,2E00,0F2A 

U OF2A, 0COO,0C3C,D980,F8O0,0084,6FF4 

U 0FF4, 0058,8038,8180,3130,0000,0950 

U 0FF5, 0058,4038,8180,3180,0000,0950 

U 0FF6, 0058,0038,8180,3180,0000,0950 

U 0950. 001 1,2035, 01 CO,F901,0000,OF22 



30985 .TOC 
30986 

30987 121: 

30988 DEPOSIT: 
30989 
30990 
30991 
30992 
30993 
30994 
30995 
30996 
30997 
30998 
30999 
31000 
31001 

31002 =100 
31003 



Console interface 



DEPOSIT MEMORY* 



Q_IDCT13,LONG 



D Q,Q IDCRXDB3,LONG, 
RtCPC.SV3j>C 

SET.NEST.ERR, 
VA Q,L0NG, 
Q.IDL723 

D Q,L0NG, 
St KC.93, 
BENVMUL 



;00- 



31004 
31005 
31006 
31007 
31008 
31009 
31010 
31011 
31012 
31013 
31014 
31015 
31016 
31017 
31018 
31019 

31020 =;END 

31021 =0 

31022 DEPPTE: ; 

31023 Q Q.AMD.RCCT03, 

31024 Pt VA,LONG, 

31025 CALL, J/GET.PTE. CONS 



CACHE DCBYTE3, 
ALU Kl\3FF3, 
RCCT03 ALU.RIGHT, 
J/DEPPTE 

CACHE DCWORD3, 
ALU Kl\3FF3, 
RCCT03.ALU.RI6HT, 
J/DEPPTE 

CACHE DCLONG3, 
ALU Kt.3FF3, 
RCCT03.ALU.RIGHT, 
J/DEPPTE 



CONSOLE DEPOSIT MEMORY ROUTINE*** 
GET STATUS DATA 

GET VIRTUAL ADDRESS 
SAVE PC 

SET NESTED ERROR BIT 
LOAD ADDRESS FOR DEPOSIT 
GET DATA 

GET DATA READY FOR MEMORY 

SHIFT VALUE FOR PHYSICAL ADDRESS 

TEST PARAMETER 



WRITE A BYTE 

GET MASK-CONSTANT 

GET VIRTUAL ADDRESS MASK 

GO GET PTE 



WRITE A WORD 

GET MASK-CONSTANT 

GET VIRTUAL ADDRESS MASK 

GO GET PTE 



WRITE A LONG 

GET MASK-CONSTANT 

GET VIRTUAL ADDRESS MASK 

GO GET PTE 



GET BYTE iwUHBER 

RELOAD PC 

GET PAGE TABLE ENTRY 



E 15 
ZZ-ESOAA-124.0 ; CNSL .MIC C6C0.12043 Console interface H-Jan-82 Fiche 4 Frame E15 sequen 
; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 
; CNSL .MIC C600.12043 Console interface : DEPOSIT MEMORY 



Sequence 804 



Page 803 



U0951, 0000.003C.1D80.3C00.2800.0955 

U 0954, 0019.0034.4580.F800.0010.0F2C 

U 0955, 0019.2034,0980,F800,0010.0F28 

U 0F2B, OaA1.213C,65FO,2CO0,0O0O,0954 
U 0F2C, 0818,01 38.0980,F800,0000.0958 

U 0958, 0000.003C,0180,F800,0000,039F 
U 0959, OFOO,003C.0180,F800,0000,039F 



.-RETURN HERE WITH D=PHYSICAL ADDRESS 



31026 

31027 . 

31028 DEP.PTE.O: 

31029 CLR.NEST.ERR, 

31030 IDCTXDB3J).J/DEP0S.30 
31031 

31032 =0 .-BRANCH ON ALU Z-BIT 
31033 

31034 DEP0S.3: 

31035 ALU D.AND.KC.8O003. 

31036 CLK.UBCCJ/DEPOS.5 
31037 

31038 DEPOS.30: 

31039 ALU Q.AND.KC.23.CLK.UBCC, 

31040 J/DE"=>OS.4 

31042 DEP0S.4:' Q IDCSBI.ERR3.ALU Q, 

31043 D ALU.LEFT3^ 
31044 
31045 

31046 DEPOS.5: 
3J047 D KC.23.Z? 

31048 ;= 

31049 =0 .-BRANCH ON ALU Z-BIT 

31050 ; 

31051 J/HALT.ERR 
31052 

31053 D O.J/HALT.ERR 
31054 



Z?.J/DEPOS.i 



CLEAR NESTED ERROR BIT 

SEND PHYSICAL ADDRESS TO CONSOLE 



BIT 1=1. SO SBI IS NOT BUSY 
CLOCK CP TIME-OUT BIT 



CLOCK SBI BUSY BIT 



READ SBI ERROR REGISTER AGAIN 
SHIFT BIT 12 INTO POSITION 15 
TEST SBI BUSY BIT 



TEST CP TIME OUT BIT 



F 15 
ZZ-ESOAA-124.0 ; CNSL .MIC C600, 12043 Console interface H-Jan-82 Fiche 4 Frame F15 seguen 
; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 
; CNSL .MIC C600,12043 Console interface : EXAMINE/DEPOSIT GPR'S 



Sequence 805 



Page 80* 



U 0122, 0814,0038,1 5F0,2C00,0000,0F2D 
U OF2D, 0019,A020,6180,F800,0010,OF3C 
U OF30, 0001.213C,0180,F800,0082,095C 

U 095C, 0800,003C ,0180,F868,0000,095D 
U 095D. 0000,003C ,1 D80, 3 COO, 0000, 0439 

U 0123, 0000,003C,15FO,2COO,0000,OF31 
U OF31, 0019,A020,6180,F800,0010,OF32 
U 0F32, 0001,213C,C9FO,2COO,0082,0960 

U 0960, 0001 ,203C, 0180, F8E8, 0000, 0439 
U 0961, 2001, 203C,0180,F801 ,4200,0439 



31055 .TOC 
31056 

31057 122: 

31058 EXAMGR: 
31059 

31060 

31061 

31062 

31063 

31064 

31065 

31066 

31067 

31068 

31069 =0 

31070 

31071 

31072 

31073 



Console interface 



Q IDCRXDB3, 
D PC 



ALU_Q.X0R.KL\F3,8YTE, 
C LK.UBCC 

SC Q,L0NG, 
Z? 

• BRANCH ON ALU 2-81 T 

6 R(SC),LONG, 
J7EXAM1 



31074 EXAM1: IDCTXDB3_D, 



31075 
31076 

31077 123: 

31078 DEPOGR: 
31079 

31080 

31081 

31082 

31083 

31084 

31085 

31086 

31087 

31088 =0 

31089 

31090 

31091 

31092 

31093 

31094 

31095 

31096 



J/CQNS.hJlT 



Q_IDCRXDB3,L0N6 

■ II IIIIMMIBMM|_W_M 

ALU_Q.XOR.KL".FJ,BYTE, 
CLK.UBCC 

SC 0,0 IDCT23,L0N6, 
Z? 

•BRANCH ON ALU Z-BIT 

R(SO Q,LONG, 
J/C0N5.HALT 

FLUSH. IB, 
PCfcVA 0, 
J/C0N5.HALT 



: EXAMINE/DEPOSIT GPR'S' 



••♦EXAMINE R0-R14 AND PC*** 
6ET REGISTER NUMBER 
IN CASE OF R15 

CHECK FOR R15 



USE SC AS POINTER 
H15 ? 



READ REGISTER POINTED TO BY SC 



TRANSMIT DATA TO CONSOLE 
TRANSMIT DATA 



•••DEPOSIT GENERAL REGISTER*** 
GET ADDRESS-POINTER 

CHECK FOR R15 



LOAD POINTER, GET DATA 
R15? 



DEPOSIT DATA 

PC CHANGES, SO FLUSH IB 
LOAD PC RATHER THAN R15 



U 01 24, 0000,003C. 15F0,2C00.0000,05C0 
U 05C0, OCOO,003D,0180.F800,0000,0500 

U 05D0, 083B,0010,1380,F800,0000,039F 
U 05D8. OCOO,003C.0180.F800.0000,095D 



U 0125. 0O00,0O3C,15FO,2C00,O0O0,O421 
U 0421, 0C00,003D,C9F0,2C00,0000.0540 
U0431, 083B,0010,1380,F800,0000,039F 



ZZ-ESOAA-124.0 ; CNSL .MIC £600,12043 



; P1U124.MCR 600.12043 
; CNSL .MIC C600.12043 



G 15 
Console interface 14-Jan-82 



Fiche 4 Frame 615 



Sequence 806 



MICR02 1LC03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01 ,~FPLA OE, WCS124 Page 805 

Console interface : EXAMINE/DEPOSIT r-ft'S 



U 0438, 0819,8100,0580,8000,0010,0438 
U 0439, OFOO,003C,0180,F800,0000.039F 



Console interface 



31097 .TOC 
31098 

31099 124: 

31100 EXAM.PR0C.ftE6: 

31101 .-ROUTINE TO EXECUTE A MFPR FROM CONSOLE 
31102 

31103 Q.IDCRXDB3 

31104 ; 

31105 =00*** D Q.CALL.J/RPR 
31106 



EXAMINE/DEPOSIT IPR'S* 



GET REGISTER * 
CALL MFPR-ROUTINE 



31107 =10*** ALL I0+KC.43"H,D ALU.LEFT, 

31108 SI/WUL-,J/HALT.ERR 
31109 

31110 =11*** D_Q, J/EXAM1 

31111 =;END 

31112 125: 

31113 DEP.PRO.REG: 

31114 .ROUTINE TO EXECUTE A MTPR FROM CONSOLE 
31115 

31116 Q IDCRXDB3 

31117 ;=- 

31118 =00**0 

31119 =00**1 D.Q,Q_IDCT23,CALL,J/WPR 
31120 



GENERATE CONSTANT .8 
BAD REG # 



31121 =10**1 ALL I 0+KC. 43*1, D ALU.LEFT, 

31122 SI/HUL-.J/HALT.ERR 
31123 

31124 =11**0 ;8RANCH ON ALU Z-BIT 
31125 

31126 UNJH2: D-KC.13, 

31127 CDc.UBCC.BYTE, 

31128 MCT/SBI.HaD. 

31129 Z7.J/UNJH2 
31130 

31131 =11**1 

31132 CONS. HALT: D O.J/HALT.ERR 

31133 ; = 



GET REGISTER * 



GET DATA, CALL MTPft-ROUTINE 



GENERATE CONSTANT .B 
BAD REG # 



PART OF UNJAM-ROUTINE 
DECREMENT COUNT 
CLOCK IT 
HOLD SBI 
TEST COUNT 



CLEAR ERROR CODE 



ZZ-ESOAA-124.0 ; CNSL 
P1W124.MCR 600-12043 
CNSL .MIC [600,12043 



U 0129, OO0O,0O3C,15FO,2C00,000O,0F33 

U 0F33, OF19,2O24,5D80,F300,0200,0F35 
U 0F35, OO0O,0O3C,0180,A000,0000,0439 

U 012A. 0818.8038,6580,F300,0010,0964 



.MIC r600.12043 

M. t CR02 1L(03) 



Console interface 



H 15 
Console interface 14-Jan-82 Fiche 4 Frame Hi 5 Sequence 807 
14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA OE, WCS124 Page 



806 



QUAD CLEAR AND UNJAM 



U 0964, 0819.8100,0580,8000,0010,0964 
U 0965, 0818.8038.6580,8000,0010,0968 



U 0968. 0819.8100,0580,8800,0010,0968 



U 0969, 0818.8038,6580,8800,0010,0438 



31134 .TOC 
31135 

31136 129: 

31137 QUADCLR: 
31138 
31139 
31140 
31141 
31142 
31143 
31144 
31145 
31146 
31147 
31148 

31149 12A: 

31150 UNJAM: 
31151 

31152 
31153 

31154 =0 

31155 UNJH1: 
31156 

31157 
31158 
31159 
31160 
31161 
31162 
31163 
31164 

31165 =0 

31166 UNJU: 
31167 
31168 
31169 
31170 
31171 
31172 
31173 
31174 
31175 



Console interface 



Q .IDCRXDB3,L0NG 

ALU Q.ANDNOT.KL". 73, 

VA XLU.LONG, 

DJJ 

MCT/EXTWRITE.P,LONG, 
J/CONS.HALT 



D KC.103,CLK.UBCC,BYTE, 
J7UNJH1 



BRANCH ON ALU Z-BIT 
0- 



D D-KC.13, 

CEk.UBCCDT/BYTE, 

MCT/SBJ.HOLD, 

Z', 

J/UNJH1 

;1- 

D K[.103,CLK.UBCC,BYTE, 

MtT/SBI.HOLD 



BRANCH ON ALU Z-BIT 



D D-KC.13, 

CDC.UBCCBYTE, 

MCT/SBI.HOLD+UNJAM, 

Z 9 

J/UNJU 

6 KC.103.CLK.UBCCBYTE, 

MtT/SBI.HOLD+UNJAM, 

J/UNJH2 



QUAD CLEAR AND UNJAM" 



***QUAD CLEAR*** 
GET QUAD ADDRESS 

STRIP LOU BITS, JUST IN CASE 
LOAD ADDRESS 
CLEAR DATA 



QUAD WRITE 



***UNJAM THE SBI*** 
INITIALIZE COUNT 



DECREMENT COUNT 
CLOCK COUNT 
ASSERT HOLD ON SBI 
TEST COUNT 
KEEP LOOPING 

INITIALIZE COUNT 
KEEP ON HOLDING 



DECREMENT COUNT 
CLOCK IT 

WHATEVER THAT MEANS 
TEST COUNT 
KEEP LOOPING 

INITIALIZE COUNT 
DON'T LET UP 



J 



ZZ-ESOAA-124.0 ; CNSL 
P1W124.MCR 600.1204D 
; CNSL .MIC C600, 12043 



U OD55, 0000.003C,0180,F800,0000,OD55 



U 12AA. 0000.003C,0180,F800,0000,12AA 



I 15 
.MIC C600. 12043 Console interface 14-Jan-82 Fiche 4 Frame 115 Sequence 808 

MICR02 11(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 
Console interface : ECO functionality test 



807 



31176 
31177 
31178 
31179 
31180 
31181 
31182 
31183 
31184 
31185 
31186 
31187 
31188 
31189 
31190 
31191 



.TOC 



.LIST 



Console interface 



: ECO functionality test' 



;Re-enable full listing 



THE FOLLOWING TWO LOCATIONS ARE USED BY THE MICRO-DIAGNOSTICS TO VERIFY 
THAT THE PLA ECO MECHANISM IS FUNCTIONAL. MICRO-DIAGNOSTICS POINTS THE UPC 
TO 0D55, EXECUTES A SINGLE MICRO STEP, READS THE UPC AMD VERIFIES THAT A 
TRAP TO 116A OCCURED. MICRO-DIA6NOSTI CS POINTS THE UPC TO 12AA, EXECUTES 
A SINGLE MICRO STEP, READS THE UPC AND VERIFIES THAT A TRAP TO 1155 OCCURED. 



0D55: 



12AA: 



J/<,> 



J/<.> 



-; THIS PCS ADDRESS IS ALWAYS TRAPPED 
BY THE PLA'S TO 116A IN WCS 

THIS PCS ADDRESS IS ALWAYS TRAPPED 
BY THE PLA'S TO 1155 IN WCS 



J 15 
ZZ-ESOAA-124.0 ; CNSL .MIC [600,12043 Console interface 14-Jan-82 Ffche 4 Frame J15 Seguence 809 
P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 808 
CNSL .MIC C600, 12043 Console interface : ECO functionality test 



31191; This page intentionally left blank. 



ZZ-ES0AA-124.0 ; CALCRC.MIC C600,12043 
P1U124.MCR 600.12043 MICR02 1L(03) 
CALCRC.MIC C600, 12043 CALCRC.MIC 



CALCRC.MIC 
14-Jan-82 



31196 
31197 
31198 
31199 
31200 
31201 
31202 
31203 
31204 
31205 
31206 
31207 
31208 
31209 



31192 
31193 
31194 
31195 



.TOC 
.TOC 



K 15 
14-Jan-82 Fiche 4 Frame K15 Seguence 810 
15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 

"CALCRC.MIC" 
'Revision 0.0" 
P. R. 6uiLbault 



809 



.NOBIN 

. REGI0N/<UC SR1 L> . <WCSR1 H>/<yCSR2L> , <UCSR2H> 



.TOC " Revision History" 
00 Create this file by merging CALL2 and CRC 



CALL2 02 



CRC 



01 
00 
01 

00 



Remove absolute jumps. 

Add general UCS region 

Change .REGION to simpler form 

Start of history 

Remove absolute jumps. 

Change macro that deal with conditions codes. 

Start of history 

;31210 .BIN 



L 15 

ZZ-ES0AA-124.0 ; CALCRC.MIC [600. 12043 Procedure caU & CR14-Jan-82 Fiche 4 Frame L15 Sequence 811 

; P1U124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01, FPLA 0E. WCS1 24 Page 810 

; CALCRC.MIC C600,12043 Procedure call & CRC : CALLG. CALLS 

ii211 .TOC " Procedure call I CRC : CALLG, CALLS" 

31212 

31213 ;CALLG — CALL INSTRUCTION FOR GENERAL ARaiST 

31214 .-ENTER WITH ARGLIST ADDRESS IN Q, DST ADDRESS IN VA AND D 
31215 

31216 .-CALLS — ARGLIST IS ON STACK 

31217 .-ENTER WITH DEST ADDR IN D AND VA, ARG COUNT IN 
31218 

31219 34F: 

31 220 CALL : ; 

31221 RCCT1J JHK C. 2 J. D [WORD J.CACHE, 

31222 J/CA.ABS.1100 
31223 

31224 1100: ."ASSIGN THIS ADDRESS BECAUSE PCS CALLS IT 

31225 CA.ABS.1100: 
31226 

RCCT33 Q. 

SC KC.T43, Q 



U 034F. 0019,4014.0980,4188,0000,1100 

U 1100. 0001,203C,21F8,F998,0084,74A4 

U 14A4, 0D03,403C,9DC0,F990.0187,94A5 
U 14A5. 0000,003C, 3580, 3C00, 0080, 54A6 

U 14A6. 0F0O,143C.35F0,2C0O,0081,1382 

U 1382, OD18.0038,D5CO,F800,0010,14A8 
U 1383, 0000,003C.0180,F800.0000,0106 

U 14A8. 0819,1B34,6180,F910, 0000,1391 
U 1391, 0879 , 001 0.11 80, FA70, 0000, HAD 
U 1393, 087D,0014,0180,FA70,OOGO,14AA 



Q D.0XTCyORD3, 

RtCT23 ALU, SC.ALU(EXP), 

FE SC+KC.7C3, 

D_PAL.SC 



idcvector3 d, 
sc_sc.andnot.fe 



31227 

31228 

31229 

31230 

31231 

31232 

31233 

31234 

31235 

31236 

31237 

31238 

31239 

31240 

31241 

31242 

31243 

31244 

31245 

31246 =*10 

31247 

31248 

31249 

31250 

31251 

31252 

31253 

31254 CALL.O: D D.AND.KC.F3. LC RCCT23, 

31255 IRO? 
31256 
31257 =**01 



Q IDCVECT0R3, 

DO, 

St FE, 

SC? 



D DAL.SC, 

<TKC.63, CLK.UBCC, J/CALL.O 



J/RSVOPR 



31258 
31259 
31260 
31261 
31262 
31263 
31264 
31265 



ALU D+KC.43+1, 

D ALULEFT2. 

Lfe RCSP3,J/CALL.5 



ALU D+Q, 

D A_U.LEFT2. 

Lfe RCSP3 



SAVE ARGLST ADDRESS OR ARG CNT 

PREPARE TO SHIFT MASK<11 :0> TO D<31:20> 



CLEAR GARBAGE FROM LH OF MASK 
SAVE MASK IN T2, SC<7:0>=MASK<14:7> 
FE=90 - 80 FOR MASK, 10 FOR SHFTCT 
D<31:20>=MASK<11:0> FOR BIT COUNTING 



SEND BITS TO BE COUNTED 
CLEAR SC<7> (=MASK<14» 



COUNT OF ONES IS IN Q<23:20> 
MAKE SURE ZEROS ARE SHIFTED IN 
PUT 16 IN SC FOR SHIFT (ACTUALLY -.90) 
TEST MASK<13:12> IN SC<6:5> 

MASK<13:12>=0 (SC<9:8> KNOUN 0) 

COUNT OF ONES TO D<3:0> 

SETUP SLOW CONST 6 IN CASE NEEDED 

MASK<13:12> .NE. 

RESERVED OP, MASK <13:12> NOT ZERO 



STRIP BIT COUNT. LATCH MASK FOR CALLG 
IS THIS CALLS OR CALLG? 

<ALU.N=ALU.Z=0) 
M OF ONES IN MASK, +5 GIVES # OF PUSHES 
CONVERT TO BYTE COUNT 
BRING UP SP FOR BASE ADDRESS 



CALLS DOES 6 PUSHES 

CONVERT TOTAL PUSHES TO BYTE COUNT 

PICK UP STACK POINTER 



ZZ-ESOAA-124.0 ; CALCRC.MIC C600.12043 
; P1W124.MCR 600.1204] 
; CALCRC.MIC C600. 12043 



M 15 
Procedure call & CR14-Jan-82 



_.. Seguence 812 

MICR62 1L(03) _ 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 811 



Fiche 4 Frame M15 



Procedure call & CRC : CAILG. CALLS 



U 14AA, 003C,2000,0380,F9AO,0200,14AB 
U 14AB, 0010,0038,19CO,1118,0084,74AC 

U 14AC, 0818,1D04,1180,OAFO,0000,1019 

U 1019, OC01,OC3C,8DEO,F998,0304,7398 

U 101B, OC14,0039,8980,3DE1,0000,OD12 
U 103B, 0COO,OO3C,8DF0,2COO,0OO0,1019 



U 1398, 0098,0038,C1 CO, 3270,0081, 12CC 
U 1399, 0019,2004,0580,FAFO,0000,1398 
U 139A, 0019,2004, 0980,FAF0, 0000, 1398 
U 1398, 0019,2004,0080,FAFO,0000,1398 



VA LA-D, 

RCrT43.ALU.LEFT, 

SI/MUL- 



Q RCCT33, SC K. r ZER03, 
TEST.T8.WCHK 



RCSP3 LA-KC.43.RLOG,LONG, 
D ALU7 
INHIBIT. IB, 
TB.TEST? 



31266 ;HERE ON CALLS, WITH D CONTAINING THE NUMBER OF BYTES TO BE PUSHED 

31267 

31268 

31269 

31270 

31271 

31272 

31273 

31274 

31275 

31276 

31277 

31278 

31279 

31280 

31281 

31282 

31283 =011*01 ; 

31284 CALL.1: VA D, RCCT3J.D, 

31285 FE KC.1F3, DJ», Q.D, 

31286 Mut?, J/CALL.2 
31287 

31 288 ; 

31289 RCCPC.SV3 PC, PC VA, 

31290 IDCD.SV3 J5,D Q, 

31291 CALUJ/TBF.W 
31292 

31293 =111*11 ; 

31294 D Q,Q IDCQ.SV3, 

31295 J7CALC1 
31296 

31297 ;HERE AFTER PROBING LAST ADDRESS TO BE PUSHED 

31298 .-STORE APG lOUNT, ALIGN SP, AND BEGIN REGISTER SAVE 
31299 

31300 =*00 ; 

313C1 CALL. 2: CACHE DCL0NG3 , 

31302 Q KC.rFFF3.RIGHT2, SI/ZERO, 

31303 Lfe RCSP3, SC FE, J/CALL.7 

31304 * ~ 

31306 RCSP3.Q-KC.13.RL0G, J/CALL.2 

31307 

31309 RCSP3 Q-KC.23.RL0G, J/CALL.2 
31310 

31311 ; 

31312 RCSP3 Q-KC.33.RL0G, J/CALL.2 



SETUP LAST PUSH ADDR 
SAVE SP<1:0> 
WITH CALLS FLAG 



GET ARG COUNT, CLR SC FOR CONSTRAINT 
ASK TB ABOUT ACCESSIBILITY 



READY TO PUSH ARG COUNT 

SAVE IN D FOR ALIGNMENT CHECK 

DON'T LET PAGE BOUNDARY CONFUSE THINGS 

WHAT DOES TB SAY? 

TB HIT AND NOT ACCESS VIOLATION 
GET UPDATED SP AGAIN, SAVE AS ARGLIST ADR 
GET INIT REG # FOR PUSHM, D=ARGCNT, Q=SP 
TEST ALIGNMENT AND GO STORE ARG COUNT 

TB MISS OR ACCESS VIOLATIJN 

GO REFILL TB AND VALIDATE ACCESS 

START BY SAVING REGISTERS 



-;RETURN HERE IF ACCESS ALLOWED 
.FINISH RESTORING REGISTERS 
.-REJOIN NORMAL FLOWS 



SP ALIGNED (SC=0) 
STORE ARG COUNT 
GET MASK FOR REGISTER MASK 
SET SC(=1F> AND LA FCR PUSHM 

SP NOT ALIGNED 
ALIGN STACK POINTER 

SP NOT ALIGNED 
ALIGN STACK POINTER 

SP NOT ALIGNED 
ALIGN STACK POINTER 



N 15 
ZZ-ESOAA-124.0 ; CALCRCMIC C600.12043 Procedure call I CR14-Jan-82 Fiche 4 Frame N15 Sequence 813 

; P1W124.MCR 600-12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 812 

; CALCRCMIC C600. 12043 Procedure call & CRC : CALL6, CALLS 



U HAD, 003C.2000,F180,F9A0.0386,74AE 

U 14AE, 0098,O038,C1C0,1270,0080,52C4 

U 12C4. 0C18,1D05,1D80.0AFO,000O,1059 
U 12C5, 0000,003C,0180,3270,0000,14BO 
U 1059, 0811, 2034,8080, FA70,0084,6CD8 

U 1058, 0C14,0O39,8980,3DE1,0000,0D12 
U 107B, 0000, 003C. 0180, F910,0000, 1050 



31313 ;HERE IN CALL6, WITH D CONTAINING THE NUMBER OF BYTES TO BE PUSHED 

31314 

31316 CALL. 5: VA LA-D, SC ALU, 

31317 FE KC.FFFC3, 

31318 RCtT43_ALU.LEFT,SI/ZER0 
31319 
31320 
31321 
31322 
31323 
31324 
31325 
31326 =0 
31327 
31328 
31329 
31330 
31331 
31332 
31333 
31334 

31335 =011*01 ; 

31336 CALL. 6: LAB.RCSP3, SCKC. 1F3. 

31337 D Q.AND.LC, J7MPUSH 
31338 

31339 ; 

31340 RCCPC SV3 PC,PC VA, 

31341 IDCD.SV3J5.DJS, 

31342 CALL,J/TBF.W 
31343 

31344 =111*11 ; .-RETURN HERE AFTER ACCESS VERIFIED 

31345 LC F"* r T23, J/CALL.6 ;R~STORE LC AND 60 PUSH REGS 



TEST.TB.WCHK, 
SC SC.ANDNOT. FE, 
LAB RCSP3 
Q_Kr.FFFFJ.RIGHT2, SI/ZERO 

RCSP3 LA-KCSC3.RLOG, 

do. Inhibit. is, 

T8.TEST?, CALL, J/CALL.6 

CACHE DCLONG3, 
LAB_RrSP3, J/CALL.8 



ADDR OF LAST ITEM TO BE PUSHED 

GET MASK FOR ISOLATING SP<1 :0> IN SC 

SAVE SP<1:0> 



CHECK WRITABILITY 

SC NOW HAS SP<1 :0> 

GET SP FOR ALIGNING 

GET MASK FOR REGISTER MASK 



ALIGN SP WHETHER IT NEEDS IT OR NOT 

D = FFF IN CASE WE CALL TBF.W 

TEST STACK SPACE, CALL PUSH ROUTINE 

RETURN FROM MPUSH 
WRITE PC ONTO STACK 
JOIN CALLS CODE 

T8 HIT AND NO ACCESS VIOLATION 
SET UP FOR PUSHM AND GO TO IT 



— ;TB MISS OR ACCESS VIOLATION 
;SAVE REGISTERS 
; IN RC AND ID TEMPS 
.-WHILE REFILLING TB FOR WRITE 



B 16 

ZZ-ESOAA-124.0 ; CALCRC.MIC [600.12043 Procedure call ft CR14-Jan-82 
; P1W124.MCR 600.12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 
; CALCRC.MIC C600, 12043 Procedure call ft CRC : CALLG, CALLS 



U 12CC, 0811.2035.0180.F910.0000.0CD8 

U 12CD. 0000.003C. 01 80.3270.0000. 1480 
U 1480, 0018.0000,0180.FAFO,0200,1481 
U 1481. 0800.003C.0180.FA68.0000.12EO 

U 12E0. 0000.003D.6D80.3270.0084.6CD9 
U 12E1. 0800.003C.3DF0.2E60.0000.14B2 

U 14B2, 0019.2024.80C0.3270.0000. 1483 
U 1483. 2010.0038,01 80.F909.4200. 1484 

U 14B4, 0D10.0038.0DC0.61 14.0084,9485 
U 1485. OD10,0038,F5CO,F920, 0084, 9488 



31346 ;HERE FOR CALLG OR CALLS, AFTER 

31347 

31349 CALL. 7: DQ.AND.RCr.T23, 

31350 CALL.J/MPUSH 
31351 

31352 ; 

31353 CACHE DL10NG3, 

31354 LA8.RrSP3 
31355 
31356 

31357 CALL. 8: RtSP3ftVA LA-KC.83 
31358 



31359 

31360 

31361 

31362 =0 

31363 

31364 

31365 

31366 

31367 

31368 

31369 

31370 

31371 

31372 

31373 

31374 

31375 

31376 

31377 

31378 

31379 

31380 

31381 

31382 

31383 

31384 

31385 

31386 

31387 

31388 

31389 



D_RCFP3 



CACHE DCL0NG3. 
LAB RtSP3. 
SC RC.FFF03, 
CACL.J/PSHSP 



Fiche 4 Frame B16 Sequence 814 
Microcode : PCS 01. FPLA OE, WCS124 Page 813 



PROBING THE EXTENT OF THE STACK 



CALL SITE FOR MPUSH 
STRIP MASK TO BITS 11-0 
PUSH REGISTERS 

RETURN FROM MPUSH 
PUSH PC 
BY SP 



UPDATE SP FOR PUSH OF PC ft FP 



READY TO PUSH FRAME POINTER 

CALL SITE FOR PSHSP 
STORE fP. 

GET SP AGAIN 
-16 TO SC 



D.RCAP3, 
Q_IDCPSL3 



CACHE DCL0NG3, 

Q Q.ANDN0T.KC.1F3, 

LAB RCSP3 



PC6VA.RCCT13, FLUSH. IB 



D DAL.SC, 
Q RCCT23, 
St SC+KC.33, 
LOAD. IB, PC PC+1 



D DAL.SC, 
Q~RCLT4J, 
St\ SC+KC.A] 



READY TO PUSH AP 
AND GET PSW FOR COMBINATION WITH MASK 



STORE OLD AP 

CLEAR PSWKT,N,Z,V,C> 

GET SP INTO LATCHES AGAIN 



LOAD NEW PC AND CLEAR OUT IB 



PSU TO D<31:16> 

RECOVER MASK 

PUT -13 IN SC 

START FETCHING SUBROUTINE I-STREAM 



MASK AND PSU IN D<31 :03> 

GET LOU BITS OF OLD SP TO Q<1:0> 

PUT -3 IN SC 



C 16 
ZZ-ESOAA-124.0 ; CALCRC.MIC C600J204J Procedure call & CR14-Jan-82 Fiche 4 Frame C16 seguen 
; P1W124.MCR 600,12043 MICR02 1LC03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 
; CALCRC.MIC C600,12043 Procedure call & CRC : CALLG, CALLS 



Sequence 815 



Page 814 



U 14B8, OD18,0000,11CO,FAFO, 0200, 1489 

U 14B9, 0010,0038,5981, 31 10,0197,748A 

U 14BA, 0019.2000,11 CO, FAFO, 0280,5488 

U 148B, OOC ,203C,3DF0,2EE8,0000,14BC 

U 148C, 0819,3224, 3D80,F918, 0000, 13A8 

U 13A8, OF10,0038,3D80,3EEO,0000,148E 

U 13A9, 0819,0030,4180,F600,0000,13A8 

U 13AA, 0819,0030,7580,F800,0000,13A8 

U 13AB, 0819,OO3O,2580,F800,0000,13A8 

U 14BE, 0000. 003C, 01 80, 3000, 0000, 0062 



31390 ;HERE TO FINISH CALL 
31391 



D DAL.SC, 
RtSP3aVA.LA-ICC.4J, Q.ALU 



31392 
31393 
31394 
31395 
31396 
31397 
31398 
31399 
31400 
31401 
31402 
31403 
31404 
31405 
31406 
31407 
31408 
31409 
31410 
3K11 
31412 
31413 
31414 

31415 =**00 

31416 CALL. 9: RCAP3 LC, IDCPSL3 D, 

31417 D_0, OVCALL.E 
31418 

31419 ;0V 

31420 DJ>.OR.KC803, J/CALL.9 
31421 

31422 ;1( 

31423 D_D.OR.KC. 203, J/CALL.9 
31424 

31425 ;11 

31426 D_D.OR.KC.A03, J/CALL.9 
31427 

31429 CALL.E: CACHE.DCLONGJ, J/IRD 



CACHE DCLONG3, 

ALU RtCT23, SC ALU(EXP), 

SSJ*LU15, 

FE.KC.7F3, CLK.UBCC 



RCSP3&VA Q-KC.4J, 
Q,ALU, 
St.SC.ANDNOT. FE 

RCFPJ 0, 
Q.IDCPSL3 

D Q.ANDNOT.KC.EF3, 
Lt_RCCT33, EALU? 



;0 



MASK/PSW LONGWORD NOW IN D 
PUSH SP, SAVE NEW VALUE IN C 



PUSH MASK, PSW 

GET ENTRY MASK, SC<7>=MASK<14>, 

SS = MASK<15> 

GET MASK TO ISOLATE SC<7>, CLR EALU.CC 



SETUP TO PUSH THE ON-CONDITION MASK (0) 
THIS ADDRESS IS BASE OF STACK FRAME 
ISOLATE MASK<14> IN SC<7> 



SET UP STACK FRAME POINTER 

GET PSL FOR TRAP ENABLE SETTINGS 



PRESERVE T-BIT AND PSL<31:8> 

GET AR6LIST ADDR, TEST MASK<15:14> 

MASK<15:14>=00 <EALU.N=EALU.Z=0) 
SAVE ARG PTR AND NEW PSL 
PREPARE TO SAVE AS ON-CONDITION WD 

MASK<15:14>=10 

SET DECIMAL OVERFLOW ENABLE 

MASK<15:14>=01 

SET INTEGER OVERFLOW ENABLE 

MASK<15:14>=11 
SET BOTH ENABLES 



WRITE THE ZERO AND GET JUT 



D 16 

ZZ-ES0AA-124.0 ; CALCRC.MIC [600. 12043 Procedure call & CR14-Jan-82 Fiche 4 

P1U124.MCR 600.12043 MICR02 1L(03) H-Jan-82 15:30:16 VAX11/780 Microcode : 

CALCRC.MIC C600. 12043 Procedure call & CRC : CRC Description 



Frame D16 Sequence 816 

r CS 01. FPLA OE, WCS124 Page 815 



31430 
31431 
31432 
31433 
31434 
31435 
31436 
31437 
31438 
31439 
31440 
31441 
31442 
31443 
31444 
31445 
31446 
31447 
31448 
31449 
31450 
31451 
31452 
31453 
31454 



.TOC 



CRC 



Procedure call & CRC : CRC Description' 
TBLADDR ,INI CRC .LENGTH.STREAMADDR 



INPUTS: 

D INITIAL CRC 
Q TABLE ADDRESS 

RE6ISTER USAGE: 
RO LENGTH; IF FAULTS OR INTERRUPTS OCCUR, RO CONTAINS 

LENGTH IN <15:0>, PC DELTA IN <23:16>. STATE IN <31 :23> 
R1 CRC 
R2 TABLE ADDR 
R3 STREAM ADDRESS 

ID(TO) USED TO HOLD CRC AFTER EACH PASS THROUGH OUTER LOOP 
STATE IS NOT USED 

FE IS USED TO DISTINGUISH INTERRUPTS FROM PAGE FAULTS FOR 
SUSPENSION LOGIC (0 = INTERRUPT) 

OUTPUTS: 
RO CRC 
R1 
R2 
R3 END OF STREAM + 1 



E 16 
ZZ-ESOAA-124.0 ; CALCRC.MIC C600. 12043 Procedure call I CRK-Jan-82 

; P1W124.MCR 600.12043 MICR02 11(03) H-Jan-82 15:30:16 

; CALCRC.MIC [600.12043 Procedure call ft CRC : CRC Entry 



Fiche 4 Frame E16 



U 048B, 0001.203D.0180.F980.0000.037E 
U 049B, 0803.403C. 41 80, F800, 1504,7029 

U 1029, OC00.003D.C580.3COO,0000,047E 

U 1069, OC01,003C,0180,FA98.0000,14CO 
U 14C0, OO00.003C,C5F0,2DO0,0O00,14C4 
U 14C4, 0010,0038.0180.FA90,0000,1388 



VAX1 1/780 Microcode : PCS 01. FPLA 0£, WCS124 
Procedure call % CRC : CRC Entry" 



Sequence 817 



Page 816 



31455 .TOC 

31456 

31457 ;CRC GET ARGUMENTS ROUTINE 

31458 

31459 488: 

31460 CRC: ; ;CRC ENTRY 

31461 RCCT03.Q.CALL.J/SPEC 
31462 

31463 496* • —------——-»—».———-,--- . 

31464 6 D.0XTCWORD3, STATE KC.803, -CLEAN EXTRA BITS OF LENGTH 

31465 STATE KC.803.FE_KC.803. 

31466 J/CR.JBS.1029 
31467 

31468 1029: .-ASSIGN THIS ADDRESS BECAUSE PCS CALLS IT 



-.-SAVE LENGTH. GET STREAM ADDR 
.-SAVE INITIAL CRC ACROSS ASPC 



31469 fR.ABS.1029: 

31470 ;01***** 

31471 IDCT13.D. D Q. CALLCASPC3 
31472 

31473 1069: .-ASSIGN THIS ADDRESS BECAUSE OF CONSTRAINT ON PREVIOUS INSTRUCTION 

31474 ;11***** ; 

31475 RCR33.D.D Q .-SAVE STREAM ADDR. COPY INICRC 

31476 " 

31478 LC.RCCT03, Q IDCT13 ;SAVE STREAM, GET TBLADR 6 LENGTH 

31479 

31480 ; ; 

31481 RCR23 LC .-SAVE TBL ADDR 



F 16 
ZZ-ESOAA-124.0 ; CALCRC.MIC [600.12043 Procedure call ft CR14-Jan-82 Fiche 4 Frame F16 seguen 
; P1W124.MCR 600-12043 MICR02 1LC03) 14-Jan-82 15:30:16 VAX1 1/780 Microcode : PCS 01. FPLA OE. WCS124 
; CALCRC.MIC [600.12043 Procedure call ft CRC : CRC Loop setup and loop 



Sequence 818 



Page 817 j 



U 13B8, 0019,2035. C180.FA80,0114,6E«6 
U 13B9, OOOO,OO3C,C1F0.2C0O.OO00,14D0 
U 13BA. OOOO.O03C,C1F0.2COO.C000,14D0 

U 13BB, O0OO.Ol3C,C1E0,3E18.4200,12EC 

U 12EC, 0000,8E3C,C180,4000,0084,73C6 

U 12ED, 001F, 2014, 0180, FA80,0050,14CE 

U 13C6, 081F,8020,C1C0,F800,0084,7250 
U 13C7, 0000,003C,C1FO,2C00.0100.54DO 



Procedure call ft CRC : CRC Loop setup and loop" 



31482 .TOC 
31483 

31484 =00 ; 

31485 CRC.3: RCR03 Q.AND.K[.FFFF3, CLK.UBCC, 

31486 FEJCC7FFFF3, CALLCSETFP03 
31487 

31488 ; 

31489 Q IDCT03, J/CRCSUSPND 
31490 

31491 ; 

31492 Q IDCT03, J/CRCSUSPND 
31493 

31494 ; 

31495 CRCLOOP: 



LA8.RCR33, VA LA, IDCT03J), 

Q « D ' 

INTRPT. STROBE, Z? 



DC8YTE3 CACHE, L4T7. 
SCJ<C.FfFF3, 

J/CRCXORBYTE 

;1« 

ALU 0+D, 

RCR03 ALU.N8Z ALU.VftCJ), 

J/CRCFXIT 



31496 

31497 

31498 

31499 

31500 =C 

31501 

31502 

31503 

31504 

31505 

31506 

31507 

31508 

31509 

31510 

31511 =110 ;— ■ 

31512 CRCXORBYTE: 

31513 D D.0XTCBYTE3.X0R.Q, Q ALU, 

31514 St KC.FFFF3, J/CRCILOOP 
31515 

31517 FE SC.ANDNOT.FE, 

31518 Q.TDCT03, J/CRCSUSPND 



CALL CONSTRAINT BLOCK FOR FPDSETUP 
SAVE LOOP COUNT, SET FAULT VECTOR 
SET FAULT/INT FUG TO FAULT 



WRITE FAULT - Q=CRC 
READ FAULT - Q=CRC, 



GET STREAM ADDR, SAVE CRC 

COPY INICRC 

TEST FOR STREAM EXHAUSTED 

BRANCH ON Z (STREAM IS EXHAUSTED) 
MORE TO GO - GET A BYTE 
IF THERE'S AN INTERRUPT, WE'LL 
NEED TO AND FE 



.-SAVE RESULT, SET CC<NftZ>, CLEAR <C> 

-.•BRANCH ON INTERRUPTS (PENDING) 

;.X0R. THE BYTE INTO THE CRC 
;SET COUNT AND GO TO INNER LOOP 



.•INTERRUPT PENDING - SET FE=0 
;TO INDICATE INTERRUPT ft GO AWAY 



* 16 
ZZ-ESOAA-124.0 ; CALCRC.MIC C600.12043 Procedure call & CR14-Jan-82 Fiche 4 Frame G16 

; P1U124.MCR 600-12043 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPU OE, WCS1 

; CALCRC.MIC C600. 12043 Procedure call & CRC : CRC Loop setup and loop 



U 1250. 0879,0034.6190.F890.0000.14C9 
U 1252. OOOF, 0010.01 80.FA98.0000.14C6 

U 14C6. 0018.0000.0580.FA80.0010.1388 

U 14C9. 001C,2014,0190.F800,0200,14CA 
U 14CA. 0000, 003C, 0180. 4000, 0080, D4CB 

U 14CB, 081D,1420,01CO,F880,0000,1250 



Sequence 819 



Page 818 
.-BRANCH ON SC .GT. (INNER LOOP EXHAUSTED) 



; 31 51 9 =*0* 

;31520 CRCILOOP: 

;31521 ALUJ>.AND.KC.F3, D ALU.LEFT2, ;FORM LONGWORO INDEX FROM D<3:0> 

;31522 Q Q.RIGHT2. SI/ZERO. ;SHIFT Q THE FIRST 2 OF 4 PUCES 

; 31 523 LA RACR23. J/CRCRDTBL 

; 31 524 

; 31 525 ;*1* 

;31526 RCR33.0+LB+1 
: 31 527 

; 31 528 ; 

r31529 RCR03 UHCC.13. CLK.UBCC, 

: 31 530 J/CRCCOOP 

: 31 531 

•31533 CRCRDTBL: 

;31534 VA LA*t>, Q Q.RIGHT2, SI/ZERO 

r31535 

131537 DCLONG3 CACHE, SC.SC+1 

: 31 538 _ 

•31540 Q D.XOR.Q, D ALU, U RACR03, 

;31541 St.GT.O?, 

: 31 542 J/CRCILOOP 
; 31 543 



,END OF INNER LOOP - UPDATE STREAM PTR 



; DECREMENT LOOP COUNT 
;AND LOOP 



INDEX INTO TABLE, COMPLETE Q SHIFT. 
GET TABLE ENTRY, BUMP INNER LOOPCT 



XOR TABLE ENTRY INTO CRC. 

TEST INNER LOOP COUNT, 

AND LOOP TILL IT OVERFLOWS (2 TIMES) 



ZZ-ESOAA-124.0 ; CALCRC.MIC C600.120AD 
; P1W1?'*.MCR 600.12043 MICR02 1L 
; CALCRC.MIC C600. 12043 Procedure call ft CRC : CRC Termination and FPD 



U 14CE, 0018,0038,1987.FA88.0000.09F1 



U 14D0, 0001.203C.0180.FA88.0000.06D8 



H 16 
Procedure call & CRH-Jan-82 



Sequence 820 
MICR02 1L(03) 14-Jan-82 15:30:16 VAX! 1/780 Microcode : PCS 01, FPLA OE, WCS124 Fage 819 



Fiche 4 Frame H16 



U 1010. 0800.003C. 01 E0.FA08. 0000. 1388 



Procedure call & CRC : CRC Termination and FPD' 
CRC LOOP TERMINATION COMES HERE 



;NO STORAGE TO REGISTERS 



31544 .TOC 
31545 
31546 ; 
31547 
31548 

31549 CRCEXIT: 

31550 RCR1J JCCZEROJ. 

31551 CLR.SBfcSS, 

31552 J/R2ZERO 
31553 
31554 
31555 
31556 

31557 ; CRC FAULT AND INTERRUPT CODE COMES HERE 
31558 
31559 

31560 CRCSUSPND: 

31561 RCR1J 0, J/FPDPACK 
31562 
31563 
31564 

31565 ; CRC INSTRUCTION RESTART COMES HERE FROM COMMON CODE WITH EDIT8MATCHC 

31566 ; WITH D = COUNT, STATE AND PC ALREADY SET UP 
31567 

31569 1010: * -THIS ADDRESS IS ASSIGNED IN PCS 

31570 CRCUNSCRAMBLE: 

31571 D.RCR1J, Q.D, J/CRC.3 ;D = CRC. Q = COUNT, RE-ENTER CODE 

31573 
31574 
31575 ; END OF CRC 



SAVE CRC, PACK RO AND GO AWAY 



I 16 

ZZ-ES0AA-124.0 ; CALCRC.MIC C600.120A] Procedure call & CR14-Jan-82 Fiche 4 Frame 116 Sequence 8<M 
P1U124.MCR 600,12042 MICR02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 820 
CALCRC.MIC C600,12043 Procedure call t CRC : CRC Termination and FPO 



31575; This page intentionally left blank. 



J 16 

ZZ-ES0AA-124.0 ; FPA .MIC C600,12043 FPA.MIC 14-Jan-82 Fiche 4 Frame J16 Sequence 822 

; P1W124.MCR 600.12043 MICR02 1L(03> 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 821 
; FPA .MIC C600.12043 FPA.MIC 

; 31 576 .TOC 'TPA.MIC" 

;31577 .TOC 'Revision 1.8" 

;31578 ; Kevin J. Cassidy, P. R. Guilbault 

;31579 

; 31 580 
; 31 581 .NOBIN 

; 31 582 .TOC " Revision History" 
;31583 .LIST 
; 31 584 

;31585 ; 01 Fix POLYF/D FPD back up general reg. c before allowing interrupt 
;31586 ; Install faults in place of traps. 
;31587 ; Change macro names that deal with conditions codes. 

.-31588 ; Fix POLYD rounding problem with negative fractions. Rounded by 2 instead of 1. 
;31589 ; 00 Add FPA2.MIC code here 
;31590 ; Start of history 



; 31 591 



; 31 592 .BIN 



ZZ-ESOAA-124.0 ; FPA .MIC C600.12043 
P1W124.MCR 600.12043 MICR02 1L(03) 
FPA .MIC [600,12043 FPA Interface 



K 16 
FPA Interface 14-Jan-82 Fiche 4 Frame K16 Sequence 823 
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01. FPU 0E. WCS124 Page 
: Description 



822 



31593 

31594 

31595 

31596 

31597 

31598 

31599 

31600 

31601 

31602 

31603 

31o04 

31605 

31606 

31607 

31608 

31609 

31610 

31611 

31612 

31613 

31614 

31615 

31616 

31617 

31618 

31619 

31620 

31621 

31622 

31623 

31624 

31625 

31626 

31627 

31628 

31629 

31630 

31631 

31632 

31633 

31634 

31635 

31636 

31637 

31638 

31639 

31640 

31641 

31642 

31643 

31644 



.TOC " FPA Interface : Description* 
******************************: 

FLOATING POINT ACCELERATOR 
CP INTERFACE FIRMWARE 

****************************** 

THESE ROUTINES ARE THE FIRMWARE INTERFACE TO THE 

FLOATING POINT ACCELERATOR CFPA). THEY DETERMINE THE 

ADDRESS FOR THE DST OPERAND IF THREE ADDRESS TYPE, ACCEPT RESULTS 

DATA FROM THE FPA, STORE THE RESULTS, AND HANDLE 

ANY EXCEPTIONS FLAGGED BY THE FPA. 

; THERE ARE FOUR GROUPS OF ROUTINES WHICH ARE 

1) GENERALIZED FPA F/W 
USED TO HANDLE ADD(F/D), SUB(F/D), MUL(F/D), DIV(F/D) 
AND EXCEPTION HANDLING ROUTINES 

2) POLY(F/D) ROUTINES 
; 3) MULL ROUTINES 

4) EMOD(F/D) ROUTINES 

; SPECIFICS ON ASSUMPTIONS ON EACH ROUTINE ARE INCLUDED 
;1N ITS HEADING. 

; THESE ROUTINES ARE ALL LOADED INTO WCS WITH UPC<12>=1 
.FORCED BY THE ACCELERATOR WHEN IT DETECTS AN EXECUTION 
;0R OPTIMIZATION EXIT OFF OF A-FORK. B-FORK, OR C-FORK 
;FOR AN INSTRUCTION THAT IS IMPLEMENTED BY IT. 

INTERFACE SYNCHRONIZATION 

THE FOLLOWING MACRO'S ARE USED TO CO-ORDINATE THE INTERFACE 
BETWEEN THE FPA MICRO-CODE AND THE CP MICRO-CODE: 

1) "ID D.SVNC" 
GATES THE D-REG'S CONTENTS ONTO THE ID-BUSS AND SIGNALS 
THE FPA (USING CP SYNC) THAT THE DATA IS BEING PRESENTED 
DURING THE CURRENT CP CYCLE. 

2) "D ACCELfcSYNC" AND "<J ACCELfcSYNC * 
GATES DATA BEING PRESENTED BY THE FPA ON THE DFMX BUSS 
ONTO EITHER THE D-REG OR THE Q-REG AS SPECIFIED BY THE 
MACRO, AND SIGNALS THE FPA THAT THE FPA'S DATA HAS BEEN 
ACCEPTED. 



ZZ-ESOAA-124.0 ; FPA 
P1W124.MCR 600-1204D 
; FPA .MIC C600,12043 



.MIC C600.12043 

MICR02 1L(03) 
FPA Interface 



L 16 
FPA Interfac? 14-Jan-82 Ffche 4 Frame L16 Seguence 824 

14-Jan-82 1 :30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 823 

: Description 



31645 

31646 

31647 

31648 

31649 

31650 

31651 

31652 

31653 

31654 

31655 

31656 

31657 

31658 

31659 

31660 

31661 

31662 

31663 

31664 

31665 

31666 

31667 

31668 

31669 

31670 

31671 

31672 

31673 

31674 

31675 

31676 

31677 

31678 

31679 

31680 

31681 

31682 

31683 

31684 

31685 

31686 

31687 

31688 



3) "ACCEL?" (BEN/ACC<UB2,UB1,UB0» 

THIS MACRO IN COMBINATION WITH THE TARGET CONSTRAINT 
BLOCK ALLOWS THE CP MICRO-CODE TO TEST FOR: 

FPA SYNC 

ACC<UB0> = 1, RESULT DATA, ON THE DFMX, AND CONDITION 
CODES ARE BEING PRESENTED BY THE FPA. IF DOUBLE 
PRECISION, CONDITION CODES PASSED WITH FIRST HALF. 

ERRORSYNC 

ACC<U31>~= 1; SIGNALS CP MICRO-CODE THAT AN EXCEPTION 
HAS BEEN DETECTED BY THE FPA 

NOT MULL 



ACC<UB2> = 1; SIGNAL PROVIDED BY FPA TO SEPARATE 
MULL FROM MULF 

RESERVED OPERAND_OR DIVIDE CHECK (ALL EXCEPT POLY) 

WHEN RESULT DATA IS EXPECTED BY~THE CP MICRO-CODE 
•ERROR SYNC* AND NOT 'FPA SYNC SIGNALS THE CP MICRO- 
CODE THAT ONE OF THESE HAVE BEEN ENCOUNTERED BY THE 
FPA. THE PSW<V> BIT IS TESTED BY THE CP MICRO-CODE TO 
FIND OUT WHICH ONE OCCURRED (= 1 IF DIVIDE CK) 

ON POLYF/D, THE ACCELERATOR CONTROL/STATUS REG MUST 
BE EXAMINED TO DETERMINE IF A RESERVED OPERAND IS 
BEING REPORTED (INSTEAD OF UNDERFLOW) 

4) 'POLY.DONE" 

USED BY CP MICRO-CODE TO SIGNAL THE FPA MICRO-CODE 

THAT THE LAST COEFFICIENT FOR POLYF/D IS BEING PRESENTED. 

(ON POL YD, USED ON BOTH HALVES OF LAST COEFFICIENT). 

5) "TMP.ACCZn" 

USED BY CP MICRO-CODE TO ABORT FPA MICRO-CODE TC THE 
IRD STATE. 

6) 'WSC/LQAD.ACC.CC" 

USED TO LOAD PSW<N,Z,V,C> WITH FPA GENERATED CONDITION 
CODES FROM LATCHES IN CP LOADED IN PREVIOUS CYCLE 
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Decimal string 
RPPR.MIC 

RET. PUSHR, and PC?U 
RET, PUSHR, and POPR 
RET, PUSHR, and POPR 
RET, PUSHR, and POPR 
RET, PUSHR, and POPR 
RET, PUSHR, and POPR 
RET, PUSHR, and POPR 
RET. PUSHR, and POPR 
RET, PUSHR. and POPR 
REI.PUC 

REI instruction 
REI instruction 
REI instruction 
REI instruction 
REI instruction 
QUEUE. MIC 

Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
Queue instructions 
PROBE .HI C 
Probe instruction 
Probe instruction 
Probe instruction 
Probe instruction 
Probe instruction 
Probe instruction 
Probe instruction 
MOVPR.MIC 

SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX. MF/MTPR 
SVP/LDPCTX. MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/HTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX. MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX. MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX. MF/MTPR 



FAULT PARAMETER SAVE-ROUTINES 

RET 

RET 

RET 

PUSHR 

POPR 

POPR 

POPR 

POPR 

POPR 

REI 
REI 
REI 
REI 

REI 

INSQUE 
REMQUE 
REMQUE 

INSQHI. INSQTI 

INSQHI. INSQTI 

INSQHI. INSQTI 

INSQHI. INSQTI 

INSQHI. INSQTI 

INSQHI, INSQTI 

INSQHI. INSQTI 

REMQHI, REMQTI 

REMQHI, REMQTI 

REMQHI, REMQTI 

REMQHI. REMQTI 

REMQHI, REMQTI 



PROBE 
PROBE 
PROBE 
PROBE 
PROBE 
PROBE 
PROBE 

SVPCTX 
SVPCTX 
SVPCTX 
SVPCTX 
LDPCTX 
LDPCTX 
LDPCTX 
LDPCTX 
LDPCTX 
MFPR - 
MFPR - 
MFPR - 
MFPR - 
MFPR - 
MFPR - 
MFPR - 
MFPR - 
MTPR - 



- Save Process Context 

- Save Process Context 

- Save Process Context 

- Save Process Context 

- Load Process Context 

- Load Process Context 

- Load Process Context 

- Load Process Context 

- Load Process Context 

Move From Processor Register 
Move From Processor Register 
Move From Processor Register 
Move From Processor Register 
Move From Processor Register 
Move From Processor Register 
Move From Processor Register 
Move From P-ocessor Register 
Move To Processor Register 
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SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
SVP/LDPCTX, MF/MTPR 
11MODE.MIC 



Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
Compatibi 
" — "ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 
ibi 



ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 
ity mode 



Compati 

Compati 

Compati 

Compaf 

Compat 

Compaf 

Compati 

Compati 

Compati 

Compati 

Compati 

Compat' 

Tompaf 

Compat - 

Compat - 

Compat* 

Compat 

IE.HIC 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Interrupt ft Exception 

Change modes 



MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 
MTPR - Move To Processor 



Register 
Register 
Register 
Register 
Register 
Register 
Register 
Register 
Register 
Register 
Register 
Register 
Register 



Description 

DPO - BASIC 

DPO - BASIC 

DPO - BASIC 

DPO - BASIC 

DPO - CSM0>DMO 

DPO - CSMOJ*DMO 

DPO - CSM0D*DMO 

DPO - CSM03*DMO 

DPO - CSM03*DMO 

DPO - DMO*(ASH*ASHC*fUL"H>l¥> 

DPO - SRC NODE DECODING FOR SIN INS 

DPO - SRC MODE DECODING FOR BIN INS 

DPO - SRC NODE DECODING FOR BIN INS 

DES 



"0CDP1 FOR BIN INSTRUCTIONS) 

DPG(DP1 t-OR BIN INSTRUCTIONS) 

DP0CDP1 FOR BIN INSTRUCTIONS) 

DPO (DPI FOR BIN INSTRUCTIONS) 



DES 
HES 
DES 
DES 



DPO(DP1 FOR BIN INSTRUCTIONS) 
DP1 - MEMORY TO R/PC FOR BIN INSTRU 
DPI (DP2 FOR BIN INSTRUCTIONS) - ME 
DP1 HP2 FOR BIN INSTRUCTIONS) - ME 
DPI (DP2 FOR BIN INSTRUCTIONS) - ME 
DP1 - <-DMO)*<ASK*ASHC*«UL+DIV) 
DP1 - <-DMO)*(A$H*ASHC*NUL+DIV) 
DPI - <-DMO)*(ASH+ASHC+NUL+DIV) 
DP1 - <-DMO)*<ASH+ASHC*#WL+DIV) 
DPI - <-DMO)*(ASH*ASHC+HJL+DIV) 
DPI - (-DMO)*(ASH+ASHC+HJL+DIV) 
DP1 - <-DMO>*(ASH+ASHC+WUL+DIV) 
DPI - (-W»»*(ASH+ASHC+*UL+DIV) 

: Description 

: INTIO, INTRPT, EXCPTN. EXCPT 

: INTIO. INTRPT, EXCPTN, EXCPT 

: INTIO. INTRPT. EXCPTM. EXCPT 

: INTIO. INTRPT, EXCPTN, EXCPT 

: INTIO, INTRPT, EXCPTN, EXCPT 

: INTIO, INTRPT, EXCPTN. EXCPT 

: INTIO, INTRPT, EXCPTN, EXCPT 

: ARITHT, TRACE, RSVOP1 

: SNV, KSNV 

: Compatibility mode faults 

: Compatibility mode faults 
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